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SPECIFICATION  FOR  SCOPE  OF  WORK 


1.0 


GENERAL 


1.1 


DESCRIPTION 


1.1.1  The  work  to  be  performed  under  these  Specifications  and  Contract  Drawings  entitled 
MMR  -  Plume  Response  Projects  consists  of  furnishing  all  materials,  equipment  and 
tools,  and  performance  of  all  necessary  labor  for  the  complete  construction  of  the 
required  groundwater  extraction,  treatment  and  reinjection  facilities. 

1.1.2  The  work  will  be  performed  at  or  in  close  proximity  to  the  Massachusetts  Military 
Reserve,  (MMR)  Otis  ANGB,  Massachusetts. 

1.1.3  The  work  includes,  but  is  not  limited  to: 

A.  Supply  of  all  labor,  services,  equipment,  and  supplies  to  execute  a 
performance  level  project  to  extract  and  treat  contaminated  groundwater 
from  the  designated  plumes  and  reinject  the  treated  water. 

B.  Preparation  and  submittal  of  operation  and  maintenance  manuals  for  all 
equipment  installed  as  part  of  the  project. 

C.  Provide  operation  and  maintenance  services  for  a  period  of  12  twelve 
months  commencing  on  the  day  following  Owner/Engineer  acceptance  of  the 
entire  project. 

D.  Operation  and  maintenance  training  for  the  Owner's  operating  staff.  O&M 
training  required  by  the  contractor  for  operators  should  be  a  minimum  of  40 
hours,  with  an  additional  16  to  24  hours  for  each  treatment  unit. 

1.1.4  Construction  activities  shall  be  completed  within  the  designated  schedule  time  after 
receipt  of  the  Owner/Engineer's  Notice  to  Proceed.  Facilities  will  be  placed  in 
service  as  they  are  completed  and  partially  accepted.  Prior  to  starting  construction, 
the  Contractor  shall  submit  a  revised  Project  Schedule  (based  on  requirements  in 
Section  01300,  Submittals,  in  accordance  with  the  Contract  Documents.  Upon  the 
completion  of  construction  the  Contractor  shall  demonstrate  to  the  Owner  that  all 
equipment  and  installations  are  fully  operational  in  accordance  with  the  requirements 
of  Section  01700,  Contract  Close-out. 
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SPECIFICATION  FOR  SCOPE  OF  WORK 


1.0        GENERAL  (continued) 

1.2        PROJECT  REQUIREMENTS 

1.2.1  The  work  shall  be  constructed  in  strict  conformance  with  applicable  federal,  state, 
and  local  regulations.  The  MMR  site  is  a  federal  Superfund  project  and  the  Work  will 
be  performed  under  the  guidance  of  the  United  States  Environmental  Protection 
Agency  (USEPA)  and  Massachusetts  Department  of  Environmental  Protection 
(MDEP). 

2.0  PRODUCTS 

2.1  The  Contractor  will  be  required  to  supply  all  specified  products,  materials,  and 
equipment  required  for  the  installation  of  the  Work. 

3.0  EXECUTION 

3.1  ACCESS 

3.1.1  Access  to  the  MMR  site  is  restricted.  It  is  necessary  for  the  Contractor  to  make 
provisions  with  the  Owner/Engineer  to  gain  access  to  the  site.  Unless  arrangements 
have  been  made  by  the  Contractor,  MMR  site  access  will  be  denied. 

3.2  DAMAGE  TO  EXISTING  SYSTEMS 

3.2.1  If,  during  the  construction,  the  Contractor  damages  equipment  or  systems  at  the 
site,  the  Contractor  shall  be  required  to  repair  the  damage  by  the  end  of  the  working 
day  or  as  approved  by  the  Owner/Engineer.  If,  in  the  opinion  of  the  Owner,  the 
repair  is  not  progressing  in  a  timely  fashion,  the  Owner  may  hire  a  subcontractor  to 
complete  the  repair  work.  All  costs  for  the  repair  (including  subcontractor  costs) 
shall  be  the  responsibility  of  the  Contractor. 
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SPECIFCIATION  FOR 
PROJECT  COORDINATION 


1.0  GENERAL 

1.1  DESCRIPTION 

1.1.1      The  Contractor  shall  be  responsible  for  the  following: 

A.  Coordinate  all  activities  with  the  Owner/Engineer  and  any  other  contractor 
performing  work  at  the  site 

B.  Obtain  all  necessary  construction  permits. 

C  Make  arrangements  for  temporary  storage  of  materials  and  supplies  and  for 

their  delivery  to  the  job  site. 

D  Assist  the  Owner/Engineer  as  required  in  the  review  of  construction  and  the 

testing  of  materials 

E.  Maintain  current  progress  records  and  record  drawings. 

F.  Maintain  the  project  housekeeping  at  all  times. 

G.  Coordinate  with  all  utilities,  and  coordinate  with  Owner/Engineer  when 
excavation  is  scheduled  in  areas  that  may  affect  existing  utilities  prior  to 
commencing  excavation. 

H.  Coordinate  the  work  subcontractors,  equipment,  and  material  suppliers. 

I.  Conduct  all  site  work  in  accordance  with  the  requirements  of  the  Air  Force 

Facility  Safety  &  Health  Plan  (AFFSHP). 

J.  Hold  a  preconstruction  conference  to  discuss  construction  sequencing  work 

procedures,  quality  control,  documentation,  health  and  safety,  housekeeping, 
communications  and  other  pertinent  issues. 

K.  Conduct  regulation  safety  and  progress  meeting  throughout  the  construction 

period. 
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SPECIFICATION  FOR  PROJECT  COORDINATION 


1.0        GENERAL  (continued) 

1.1.2  Priority  for  conflicting  construction  and  monitoring  activities  will  be  determined  by  the 
Owner/Engineer. 

1.1.3  Any  delays  and  associated  costs  due  to  conflicting  construction  activities  will  be 
borne  by  the  Contractor/Contractors 

1.2         RELATED  SECTIONS 

Section  01300  -  Submittals 

Section  01600  -  Materials  and  Equipment 
2.0         PRODUCTS 

(Not  Used.) 
3.0         EXECUTION 

(Not  Used.) 
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SPECIFCIATION  FOR 
REGULATORY  REQUIREMENTS 


1.0        GENERAL 


1.1         DESCRIPTION 


1.1.1  All  project  related  work  shall  comply  with  applicable  provisions  of  the 
Comprehensive  Environmental  Response,  Compensation,  and  Liability  Act 
(CERCLA),  as  amended  by  the  Super-fund  Amendment  and  Reauthorization  Act 
(SARA)  and  the  National  Oil  and  Hazardous  Substances  Contingency  Plan  (NCP). 

1.2         ON-SITE  WORK 

1.2.1  On-site  activities  will  include  but  not  necessarily  be  limited  to  the  following 
regulations: 

Occupational  Health  and  Safety  Standards  (29  CFR  Part  1910) 

Recordkeeping  and  Reporting  (29  CFR  1904) 

General  Industry  Standards  (29  CFR  1926) 

National  Ambient  Air  Quality  Standards  (NAAQS) 

Massachusetts  Ambient  Air  Quality  Standards  (310  CMR  6.00) 

Guidelines  for  Specification  of  Disposal  Sites  for  Dredged  or  Fill 
Material  (40  CFR  230) 

CWA       -      National    Pollution    Discharge    Elimination    System    (NPDES) 
Requirements  (40  CFR  122) 


A. 

OSHA  - 

B. 

OSHA  - 

C. 

OSHA  - 

D. 

CAA 

E. 

MAPCR  - 

F. 

CWA 

H. 


K. 


Massachusetts    Implementation   of   MGL,    Chapter    111F,    Employee    and 
Community  Right-to  Know  (310  CMR  33.00) 

Massachusetts  Worker  Right-to  Know  (441  CMR  21.00) 

SDWA     -      Maximum  Containment  Levels  (40  CFR  141-143  and  310  CMR 
22.00) 

SDWA     -      Underground  Injection  Control  (40  CFR  144-147  and  310  CMR 
27.00) 
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SPECIFICATION  FOR  REGULATORY  REQUIREMENTS 


1.0        GENERAL  (continued) 

L  Wetlands  (16  USC  661,  40  CFR  230,  40  CFR  6,  and  310  CMR  10.00) 

M.  RCRA 


Hazardous  Waste  Management  Requirements  (40  CFR  264- 
265  and  310  CMR  30) 


1.3        TRANSPORTATION 


1.3.1     Waste/Material  transportation  regulations  will  include,  but  not  necessarily  be  limited 
to  the  following: 

A.  Department    of   Transportation    (DOT),    Rules    for    the    Transportation    of 

Hazardous  Materials  (49  CFR  171). 

1 .4        OFF-SITE  TREATMENT  DISPOSAL 

1.4.1      Regulation  applicable  to  off-site  treatment  and  disposal  of  hazardous  wastes,   if 
required,  will  include  but  not  necessarily  be  limited  to  the  following: 

A.  RCRA     -      Hazardous  Waste  Management  (40  CFR  264  and  310  CMR  30) 

B.  RCRA      -      Land  Disposal  Restrictions  (40  CFR  268) 
2.0        PRODUCTS 

Not  Used 
3.0        EXECUTION 
Not  Used 
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SPECIFICATION  FOR  SUBMITTALS 


1.0        GENERAL 


1.1 


DESCRIPTION 


1.1.1     This  section  covers  the  general  requirements  and  procedures  for  submittals.    The 
following  items  are  covered  in  this  section: 

A.  General  Submittal  Requirements 

B.  Submittal  Form 

C.  Items  Requiring  Submittal  for  Approval 

D.  Construction  Progress  Schedule 

E.  Progress  Reports 

F.  Product  and  Equipment  Data 

G.  Manufacturers'  Equipment  Operating  Instructions 
H.  Shop  Drawings 

I.  Procedures  and  Methods 

J.  Contractor's  Responsibilities 

K.  Record  Drawings 


1.1.2  In  this  specification,  the  word  "Contractor"  shall  denote  contractors,  subcontractors, 
manufacturers,  fabricators,  suppliers,  or  any  other  provider  of  equipment  or  services 
for  which  documentation  is  required. 

1 .2        GENERAL  SUBMITTAL  REQUIREMENTS 

1.2.1  The  Contractor  shall  deliver  submittals  to  the  Owner/Engineer  on  or  before  the 
approved  deadline  dates. 

Submittals  for  fabricated  or  manufactured  items  shall  be  in  accordance  with  Jacobs 
Appendix  "E",  Vendor  Data  and  Drawing  Request  form. 
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SPECIFICATION  FOR  SUBMITTALS 


1.0        GENERAL  (continued) 

1 .2.2     The  submittal  procedure  shall  be  in  accordance  with  the  following: 

A.  Transmit  a  Submittal  Form  and  cover  letter  with  each  submittal  and  revision 
to  the  Owner/Engineer  with  one  (1)  reproducible  and  four  (4)  copies  of  every 
page  of  the  submittal. 

B  Transmittal  forms  and  each  page  of  the  submittal   shall   have   a   unique 

submittal  number. 

C.  Sequentially  number  the  submittals.  Resubmittals  shall  have  the  original 
number  with  an  alphabetic  suffix  (A,  B,  C,  etc.)  to  indicate  the  sequence  of 
the  resubmittal. 

D.  The  Owner/Engineer  will  not  accept  submittals  from  anyone  but  the 
Contractor. 

E.  Contractor  shall  certify  that  submittals  are  in  compliance  with  the  Contract 
Documents. 


1.2.3  The  Owner/Engineer's  submittal  review  period  shall  be  14  consecutive  calendar 
days  in  length  and  shall  commence  on  the  first  calendar  day  immediately  following 
the  date  of  arrival  of  the  submittal  or  resubmittal  in  the  Owner/Engineer's  office.  The 
time  required  to  mail  the  submittal  or  resubmittal  back  to  the  Contractor  shall  not  be 
considered  as  part  of  the  submittal  review  period. 

1.2.4  The  Owner/Engineer's  review  of  the  submittal  (including  drawings,  data  and 
samples)  will  cover  only  general  conformity  to  the  Contract  Drawings  and 
Specifications,  external  connections,  and  dimensions  that  effect  the  layout.  The 
Owner/Engineer's  review  does  not  indicate  a  thorough  review  of  all  dimensions, 
quantities,  and  details  of  the  material,  equipment,  device  or  item  shown.  The 
Owner/Engineer's  review  of  submittals  shall  not  relieve  the  Contractor  from 
responsibility  for  errors,  omissions,  or  deviations,  nor  responsibility  for  compliance 
with  the  Contract  Documents. 
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SPECIFICATION  FOR  SUBMITTALS 


1.0        GENERAL  (continued) 


1.2.5  The  Contractor  shall  check  and  review  the  submittals  returned  for  correction,  and 
ascertain  whether  the  required  corrections  result  in  extra  cost  above  that  included  in 
the  Contract,  and  give  written  notice  to  the  Owner/Engineer  within  five  working  days, 
if,  in  the  Contractor's  opinion,  extra  costs  result  from  the  corrections.  The 
Contractor's  failure  to  give  such  written  notice  or  the  starting  of  the  Work  covered  by 
returned  submittal  constitutes  a  waiver  by  the  Contractor  of  claims  for  extra  costs 
resulting  from  required  corrections. 

1.2.6  The  Contractor  shall  make  all  required  corrections  and/or  changes  in  the  submittals 
and  resubmit  one  (1)  reproducible  and  four  (4)  copies  to  the  Owner/Engineer  for 
approval.  Samples  of  the  products  or  materials  may  also  be  requested  by  the 
Owner/Engineer  to  aid  the  review  process. 

1 .2.7.  The  need  for  review  of  more  than  one  resubmittal,  or  any  other  delay  in  obtaining  the 
Owner/Engineer's  approval  will  not  entitle  the  Contractor  to  extend  the  Contract 
Time  unless  delay  of  the  Work  is  directly  caused  by  a  change  in  the  Work  authorized 
by  a  Change  Order,  or  by  failure  of  the  Owner/Engineer  to  review  a  submittal  and 
return  the  submittal  to  the  Contractor  within  the  review  period  set  forth  herein. 

1 .2.8  All  costs  for  the  preparation,  correction,  samples,  and  delivery  of  the  submittals  shall 
be  borne  by  the  Contractor. 

1.2.9  Any  exceptions  taken  to  the  data  or  drawings  required  by  Appendix  "E"  or  by  the 
requisition  documents  shall  be  stated  in  the  Contractor's  proposal. 

1.3        SUBMITTAL  FORM 

1.3.1  Each  submittal  and  revision  shall  be  accompanied  by  a  Submittal  Form  with  all 
appropriate  items  completed. 

A.  Submittals  will  not  be  approved  without  an  appropriately  completed  Submittal 

Form. 


B.  A  sample  submittal  form  is  included  as  Attachment  1 
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SPECIFICATION  FOR  SUBMITTALS 


1.0        GENERAL  (continued) 

1 .4  ITEMS  REQUIRING  SUBMITTAL  FOR  APPROVAL 

1.4.1     Items  that  are  required  to  be  submitted  by  the  Contractor  for  approval  include: 

A.  Construction  Progress  Schedule  and  Progress  Report 

B.  Product  Data 

C.  Equipment  Data 

D.  Manufacturer's  Operating  Instructions 

E.  Shop  Drawings 

F.  Procedures  and  Methods 

G.  Control  System  Programming  of  vendor  package  equipment 

1.5  CONSTRUCTION  PROGRESS  SCHEDULE 

1.5.1  The  Contractor  shall  provide  a  Preliminary  Construction  Schedule  for  the  Scope  of 
Work.  The  Preliminary  Construction  Schedule  shall  be  submitted  with  the  Bid 
Schedule. 

1.5.2  The  Contractor  shall,  within  ten  calendar  days  after  receipt  of  Notice  to  Proceed, 
provide  and  submit  to  the  Owner/Engineer  for  approval,  the  "Final  Construction 
Schedule"  for  his  planned  operations,  and  general  approach  for  completion  of  the 
Work.  The  Final  Construction  Schedule  shall  graphically  show  the  order  and 
interdependence  of  all  activities  necessary  to  complete  the  Work,  and  the  sequence 
in  which  each  activity  is  planned  to  be  accomplished  including  start  and  finish  dates 
for  each  task  or  activity.  The  Contractor  shall  include  in  the  Final  Construction 
Schedule  the  activities  of  all  trades,  subcontractors,  and  material  suppliers.  The 
Engineer  shall  approve  the  Final  Construction  Schedule  before  any  construction 
begins. 

1.5.3  Weekly,  the  Contractor  shall  monitor,  update,  and  submit  an  up-to-date  version  of 
the  Final  Construction  Schedule  to  the  Owner/Engineer.  The  revised  schedule  shall 
clearly  show  actual  progress,  revised  milestones,  completed  activities,  partially 
completed  activities,  and  future  activity  completion  dates. 
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SPECIFICATION  FOR  SUBMITTALS 


1.0        GENERAL  (continued) 

A.  All  activities  that  are  behind  schedule  shall  be  identified  and  reported  as  to 
the  effect  to  the  future  activities  and  overall  schedule. 

B.  All  activities  that  change  from  the  previously  approved  schedule  in  method, 
labor  intensity  or  rate  of  productivity  will  be  identified  and  the  changes 
discussed. 

C.  Restraints  imposed  by  delayed  material  deliveries  shall  also  be  identified  and 
discussed. 

1.5.4  The  Contractor  shall  participate  in  the  Owner/Engineer's  review  and  evaluation  of 
the  revised  Schedule  and  shall  make  all  revisions  to  the  schedule  in  accordance  with 
the  review  comments,  and  resubmit  it  to  the  Owner/Engineer  for  approval.  The 
approved  schedule  shall  then  be  used  by  the  contractor  for  planning,  organizing,  and 
directing  the  Work  and  for  reporting  progress. 

1 .5.5  The  Contractor  shall  work  diligently  to  complete  the  activities  or  portions  of  the  Work 
in  a  timely  manner,  so  that  no  delay  will  be  caused  to  other  Work  activities. 

1.6  PROGRESS  REPORTS 

1 .6.1  A  progress  report  shall  be  furnished  to  the  Owner/Engineer  with  each  application  for 
progress  payment.  If  the  Work  falls  behind  schedule,  the  Contractor  shall  submit 
additional  progress  reports  at  such  intervals  as  the  Owner/Engineer  may  request. 

1.6.2  Each  progress  report  shall  include  sufficient  narrative  to  describe  work  completed  to 
date  and,  if  necessary,  anticipated  delaying  factors,  their  effect  on  the  Final 
Construction  Schedule,  and  proposed  corrective  actions.  Any  portion  of  the  Work 
reported  to  be  complete,  but  which  is  not  readily  apparent  as  complete  to  the 
Owner/Engineer,  must  be  substantiated  with  satisfactory  evidence. 

1.6.3  Each  progress  report  shall  also  include  three  copies  of  the  accepted  schedule 
marked  to  indicate  actual  progress. 

1.7  PRODUCT  DATA 


1.7.1     Within  ten  days  after  the  date  of  Notice  to  Proceed,  the  Contractor  shall  submit  a 
complete  list  of  major  products  to  be  used. 
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SPECIFICATION  FOR  SUBMITTALS 


1.0        GENERAL  (continued) 

1.7.2  A  submittal  form  shall  be  submitted  for  each  group  of  products,  including  the  uses 
and  manufacturers  name  and  address.  For  each  item  listed,  include  the  trade  or 
brand  name,  product  number,  guarantees/warranties,  reference  standard, 
installation  instructions,  and  any  supplemental  technical  data  or  information  that  may 
be  required  for  approval. 

1.8  EQUIPMENT  DATA 

1 .8.1  Within  ten  days  of  date  of  Notice  to  Proceed,  the  Contractor  shall  submit  a  complete 
list  of  equipment  to  be  installed. 

1.8.2  A  submittal  form  shall  be  submitted  for  each  separate  mechanical  and  electrical 
equipment,  including  the  use  of  and  manufacturers  name  and  address.  For  each 
item,  include  the  model  number,  technical  data,  performance  information,  ratings, 
capacities,  guarantees/warranties,  reference  standards,  installation  instructions,  and 
any  other  information  that  may  be  required  for  approval. 

1 .9  MANUFACTURERS'  EQUIPMENT  OPERATING  INSTRUCTIONS 


1.9.1  The  Contractor  shall  supply  the  Owner/Engineer  with  ten  (10)  manuals  containing 
equipment  operating  instructions  for  all  assembly  items  identified  on  the  Contract 
Drawings  and  for  all  components  that  are  included  in  the  electrical  systems  and  any 
other  items  supplied  by  the  Contractor. 

1.9.2  Three  preliminary  copies  of  each  manual  shall  be  submitted  to  the  Owner/Engineer 
for  review  prior  to  completion  of  the  construction.  After  approval  by  the 
Owner/Engineer,  ten  (10)  final  copies  of  each  manual  shall  be  prepared  and 
delivered  to  the  Owner/Engineer  not  later  than  seven  days  prior  to  placing  the 
equipment  in  operation. 

1.9.3  The  Operating  Instruction  Manual  shall  include  the  following: 


A. 


Manufacturers'  literature  describing  equipment  function,  normal  operating 
characteristics,  and  limiting  conditions. 


B. 


Assembly,    installation, 
instructions. 


alignment,    adjustment,    calibration    and    checking 
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SPECIFICATION  FOR  SUBMITTALS 


1.0        GENERAL  (continued) 

C.   Operating  instructions  for  startup,  routine  and  normal  operation,  regulation  and 
control  and  shutdown. 


D.  Lubrication  and  maintenance  instructions. 

E.  Guide  to  "troubleshooting". 

F.  Parts  lists  and  predicted  life  of  parts  subject  to  wear. 

G.  Manufacturers'  recommended  spare  parts  list. 

H.  Outline,  cross  sections,  and  assembly  drawings;  operating  data;  and  wiring 

diagrams. 

I.  Test  data  and  performance  curves,  where  applicable. 

J.  Any  vendor  programming  of  their  packaged  system  controls. 

1.9.4  The  Operating  Instruction  Manuals  shall  be  in  addition  to  the  instructions  or  parts 
lists  packed  with  or  attached  to  the  equipment  when  delivered. 

1.9.5  All  manuals  shall  be  bound  in  appropriately  sized,  white,  clear-view  three-ring  or 
three-post  binders.  The  following  list  of  information  shall  be  provided  and  attached 
to  the  inside  of  each  binder  front  cover: 

Project  Owner:  Massachusetts  Military  Reserve 

Project  Location:  Otis  ANGB,  Massachusetts 

Project  Title:  MMR  Plume  Response  Projects 

Contractor  Name:  Name  of  Contractor 

Engineer:  Jacobs  Engineering  Group,  Inc. 

Title:  Manufacturers'  Equipment  Operating  Instructions 

Date:  Date  Submitted 

1.9.6  Manufactures'  manuals  and  other  data  shall  be  original  operating  instructions  as 
printed  by  the  manufacturer  or  if  these  are  not  available,  they  shall  be  printed  on 
white  heavy,  first  quality  or  recycled  24  pound  bond  paper,  8-1/2  by  1 1 -inches  or  1 1 
by  17-inches.  Where  reduction  is  not  practical,  larger  Drawings  shall  be  folded 
separately  and  placed  in  clear  plastic  packets  which  are  bound  into  the  Manuals. 
Each  clear  plastic  pocket  shall  bear  suitable  identification  of  its  contents. 
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SPECIFICATION  FOR  SUBMITTALS 


1.0        GENERAL  (continued) 

1.9.7  All  materials  shall  be  marked  with  project  identification.  Inapplicable  information 
shall  be  marked  out  or  deleted.  Sales  literature  shall  not  be  substituted  for  operating 
instructions. 

1.9.8  Shipment  or  installation  of  equipment  will  not  be  considered  complete  until  all 
required  manuals  and  data  have  been  received. 

1.9.9  Each  item  in  the  manual  must  also  identify  the  model  number  of  the  item  supplied 
and  either  its  P&ID  name  or  its  location. 

1.10      SHOP  DRAWINGS 

1.10.1  Shop  Drawings,  as  may  be  specified  in  individual  work  sections  include,  but  are  not 
limited  to,  custom-prepared  data  such  as  fabrication  and  erection/installation 
Drawings,  schedule  information,  setting  diagrams,  actual  manufacturers' 
instructions,  custom  templates,  special  wiring  diagrams,  coordination  Drawings, 
system  or  equipment  inspection  procedures  and  testing  and  verification  reports 
including  performance  curves  and  certifications,  as  applicable  to  the  Work. 

1.10.2  All  shop  Drawings  submitted  by  subcontractors  for  approval  shall  be  sent  directly  to 
the  Contractor  for  preliminary  checking.  The  Contractor  shall  be  responsible  for  their 
timely  submission  so  as  to  prevent  delays  in  delivery  of  materials. 

1.10.3  The  Contractor  shall  check  all  subcontractors'  shop  Drawings  regarding 
measurement  size  of  individual  members,  materials,  and  details  to  satisfy  that  they 
conform  to  the  intent  of  the  Contract  Drawings  and  these  Specifications.  Drawings 
found  to  be  inaccurate  or  otherwise  in  error  shall  be  returned  to  the  appropriate 
subcontractor  for  correction  before  submission  thereof. 


1.10.4  All  details  on  shop  Drawings  submitted  for  approval  shall  show  clearly  the  relation  of 
the  various  parts  to  the  main  members  and  lines  of  the  structure,  and  where  correct 
fabrication  of  the  Work  depends  upon  field  measurements,  such  measurements 
shall  be  made  and  noted  on  the  submittal  Drawings  before  being  submitted  for 
approval. 
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SPECIFICATION  FOR  SUBMITTALS 


1.0        GENERAL  (continued) 

1.11       PROCEDURES  AND  METHODS 

1.11.1  Within  ten  days  after  date  of  Notice  to  Proceed  or  at  least  one  month  prior  to  the 
application,  the  Contractor  shall  submit  specific  procedures  and  methods  in  order  to 
meet  the  Contract  Documents. 

1.11.2  Specific  procedures  and  methods  that  will  require  submittals  include,  but  are  not 
limited  to  pipe  pressure  testing,  liner  testing  and  fabricating,  concrete  curing  and 
surface  collector  installation. 


2.0 


PRODUCTS 


Not  Used. 


3.0  EXECUTION 

3.1  CONTRACTOR'S  RESPONSIBILITIES 


3.1.1 


3.1.2 


The  Contractor  shall  review  shop  Drawings,  product  data  and  samples  prior  to 
submitting  them  to  the  Owner/Engineer.  As  a  minimum,  the  Contractor  shall 
determine  and  verify  the  following,  as  applicable: 


B. 


Field  measurements 


Field  construction  criteria 


C.  Catalog  numbers  and  similar  data 

D.  Conformance  with  the  Specifications 

The  Contractor  shall  provide  with  each  shop  drawing,  working  drawing,  sample  and 
catalog  data  submitted  to  the  Owner/Engineer  a  signed  certificate  stating  that  he  has 
determined  and  verified  all  field  measurements,  field  construction  criteria,  materials, 
dimensions,  catalog  numbers  and  similar  data,  and  has  checked  and  coordinated 
each  item  with  other  applicable  approved  shop  Drawings  and  all  contract 
requirements. 
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SPECIFICATION  FOR  SUBMITTALS 


3.0        EXECUTION  (continued) 

3.1.3  The  Contractor  shall  notify  the  Owner/Engineer  in  writing,  at  the  time  of  submittal, 
any  deviations  in  the  submittals  from  the  requirements  of  the  Contract  Documents. 

3.1.4  The  review  and  approval  of  shop  Drawings,  samples  or  catalog  data  by  the 
Owner/Engineer  shall  not  relieve  the  Contractor  from  his  responsibility  to  fulfill  the 
terms  and  conditions  of  the  contract.  All  risks  of  error  and  omission  are  assumed  by 
the  Contractor  and  the  Owner/Engineer  shall  therefore  have  no  responsibility 
therefore. 

3.1.5  No  work  requiring  a  shop  drawing,  working  drawing,  sample,  or  catalog  data  shall 
start,  nor  shall  any  materials  be  fabricated  or  installed  prior  to  their  approval  by  the 
Owner/Engineer.  Fabrication  performed,  materials  purchased  or  onsite  construction 
accomplished  that  does  not  conform  to  approved  shop  Drawings  and  data  shall  be 
at  the  Contractor's  risk.  The  Owner  shall  not  be  liable  for  any  expense  or  delay  due 
to  correction  or  remedies  required  to  accomplish  conformity. 

3.1.6  All  work,  materials,  fabrication,  and  installation  shall  conform  with  approved  shop 
Drawings,  working  Drawings,  applicable  samples,  and  catalog  data. 

3.2        RECORD  DRAWINGS 

3.2.1  The  Contractor  shall  maintain  onsite  a  set  of  up-to-date  Record  Drawings,  which 
clearly  indicate  all  changes  to  the  Contract  Drawings.  The  Record  Drawings  shall 
indicate  all  changes  to  the  original  contract  Work  and  additional  Work  in  red.  The 
Record  Drawings  shall  also  indicate  exact  routing  of  all  power  and  control  wiring, 
locations  of  all  manual  and  automatic  controls  and  amperage  readings  for  all  motors 
taken  at  the  equipment  under  normal  load  conditions. 

3.2.2  A  complete  and  accurate  set  of  Record  Drawings  shall  be  signed  and  dated  by  the 
Contractor  and  shall  be  labeled  with  the  following,  "These  Record  Drawings 
completely  and  truly  represent  the  contract  Work  as  installed." 


3.2.3 


3.2.4 


Record  Drawings  shall  be  delivered  to  the  Owner/Engineer  prior  to  final  approval  of 
the  Work. 

Record  Drawings  shall  include  the  name,  address,  phone  number,  and  signature  of 
the  Contractor  and  any  subcontractors. 
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SPECIFICATION  FOR  SUBMITTALS 


3.0        EXECUTION  (continued) 

3.2.5  The  cost  for  Record  Drawings  shall  be  included  in  the  Contractor's  total  bid  price. 

3.2.6  Approval  of  the  installation  documentation  and  Record  Drawings  shall  be  a 
prerequisite  for  final  payment. 

3.2.7  Record  Drawings  shall  show  all  deviations  in  "clouds"  to  clearly  identify  any 
deviations  from  the  Contract  Drawings. 

3.2.8  All  utilities  encountered  during  construction  shall  be  shown  on  Record  Drawings. 
Any  utility  locations  that  are  different  than  those  shown  on  the  Drawings  shall  be 
clearly  identified  in  their  correct  locations. 
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SPECIFCIATION  FOR 
MATERIAL  AND  EQUIPMENT 


1.0 

1.1 


1.2 


1.3 


GENERAL 

DESCRIPTION 

This  section  covers  packing  and  shipping  receiving,  unloading,  examination,  storage 
and  protection  of  materials  and  equipment  required  for  this  project. 

RELATED  SECTIONS 

Section  01041  -  Project  Coordination 

PRODUCTS 


1.3.1  Includes  new  material,  machinery,  components,  equipment,  fixtures,  and  systems 
forming  the  work.  Machinery  and  equipment  used  for  preparation,  fabrication, 
conveying,  and  erection  of  the  work  are  not  included.  Products  may  also  include 
existing  materials  or  components  required  for  reuse. 

1.3.2  Do  not  use  materials  and  equipment  removed  from  existing  structures,  except  as 
specifically  required  or  allowed  by  Contract  Documents. 

1  4        TRANSPORTATION  AND  HANDLING 

1.4.1  Transport  and  handle  products  in  accordance  with  Manufacturer's  instructions. 

1.4.2  Promptly  inspect  shipments  upon  receipt  to  assure  that  products  comply  with 
requirements,  quantities  are  correct,  and  products  are  undamaged. 

1.4.3  Provide  equipment  and  personnel  to  handle  products  by  methods  to  prevent  soiling 
or  damage. 

1 .5        STORAGE  AND  PROTECTION 

1.5.1  Store  products  in  accordance  with  Manufacturer's  instructions,  with  seals  and  labels 
intact  and  legible.  Store  sensitive  products  in  weathertight  enclosures;  maintain 
within  temperature  and  humidity  ranges  required  by  Manufacturer's  instructions. 


1.5.2     For  exterior  storage  of  fabricated  products,  place  on  sloped  supports  above  ground. 
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SPECIFICATION  FOR  MATERIAL  AND  EQUIPMENT 


1.0        GENERAL  (continued) 

1.5.3  Provide  off-site  storage  and  protection  when  site  does  not  permit  on-site  storage  and 
protection. 

1.5.4  Cover  products  subject  to  deterioration  with  impervious  sheet  covering;  provide 
ventilation  to  avoid  condensation. 

1.5.5  Store  loose  granular  materials  on  solid  surfaces  in  a  well-drained  area;  prevent 
mixing  with  foreign  matter. 

1.5.6  Provide  equipment  and  personnel  to  store  products  using  methods  that  prevent 
soiling,  disfigurement  or  damage. 

1.5.7  Arrange  storage  that  provides  access  for  inspection.  Periodically  inspect  to  assure 
products  are  undamaged  and  are  maintained  under  the  required  conditions. 

2.0         PRODUCTS 

(Not  used.) 

3.0  EXECUTION 

3.1  PACKAGING,  TRANSPORTATION 

3.1.1  Require  supplier  to  package  products  in  boxes  or  crates  for  adequate  protection 
during  shipment,  handling,  and  storage.  Protect  sensitive  products  against  exposure 
to  the  elements. 

3.1.2  Protect  sensitive  equipment  and  finishes  against  impact,  abrasion,  and  other 
damage. 

3.2  DELIVERY  AND  RECEIVING 

3.2.1  Arrange  deliveries  of  products  in  accordance  with  construction  progress  schedules. 
Allow  time  for  inspection  prior  to  installation. 

3.2.2  Coordinate  deliveries  to  avoid  conflict  with  other  work  at  the  site,  limitations  on 
storage  space,  availability  of  personnel  and  handling  equipment  and  other  site 
activities. 


3.2.3     Deliver  products  in  undamaged,  dry  condition,  in  original  unopened  containers  or 
packaging  with  identifying  labels  intact  and  legible. 
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SPECIFICATION  FOR  MATERIAL  AND  EQUIPMENT 


3.0        EXECUTION  (continued) 

3.2.4  Clearly  mark  partial  deliveries  of  component  parts  of  equipment  in  a  manner  that 
identifies  equipment  and  contents  to  allow  easy  accumulation  of  parts  and  to 
facilitate  assembly. 

3.2.5  Immediately  on  delivery,  inspect  shipment  to  assure. 

A.  Product  complies  with  requirements  of  Contract  Documents  and  reviewed 
submittals. 

B.  Quantities  are  correct. 

Accessories  and  installation  hardware  are  correct  and  complete. 

D.  Containers  and  packages  are  intact  and  labels  legible. 

E.  Products  are  protected  and  undamaged 

3.2.6     Damages  or  nonconforming  items  shall  be  removed  immediately  to  a  separate 
storage  area  for  removal  from  the  site. 

3.3  PRODUCT  HANDLING 

3.3.1  Provide  equipment  and  personnel  to  handle  products  by  methods  to  prevent  soiling 
and  damage. 

3.3.2  Provide  additional  protection  during  handling  to  prevent  marring  and  otherwise 
damaging  products,  packaging,  and  surrounding  surfaces. 

3.3.3  Handle  product  by  methods  io  avoid  bending  or  overstressing.    Lift  large  and  heavy 
components  only  at  designated  lift  points. 

3.4  STORAGE  AND  PROTECTION 

3.4.1  Store    products,    immediately    on    delivery,    in    accordance    with    Manufacturer's 
instructions,  with  seals  and  labels  intact.   Protect  until  installed. 

3.4.2  Arrange  storage  in  a  manner  to  provide  access  for  maintenance  of  stored  items  and 
for  inspection. 

3.5  ENCLOSED  STORAGE 

3.5.1     Store  those  products  subject  to  damage  by  the  elements  in  substantial,  weathertight 
enclosures. 
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SPECIFICATION  FOR  MATERIAL  AND  EQUIPMENT 


3.0        EXECUTION  (continued) 

3.5.2  Maintain  temperature  and  humidity  within  ranges  stated  in  Manufacturer's 
instructions. 

3.5.3  Provide  ventilation  for  sensitive  products  as  required  by  Manufacturer's  instructions. 

3.5.4  Store  unpacked  and  loose  products  on  shelves,  in  bins,  or  in  neat  groups  of  like 
items. 

3.6  EXTERIOR  STORAGE 

3.6.1  Provide  substantial  platforms,  blocking  or  skids  to  support  fabricated  products  above 
ground  slope  to  provide  drainage.   Protect  products  from  soiling  and  staining. 

3.6.2  For  products  subject  to  discoloration  or  deterioration  from  exposure  to  the  elements, 
cover  with  impervious  sheet  material.   Provide  ventilation  to  avoid  condensation. 

3.6.3  Store  loose  granular  materials  on  clean,  solid  surfaces  such  as  pavement,  or  on  rigid 
sheet  materials.    Prevent  mixing  with  foreign  matter. 

3.6.4  Provide  surface  drainage  to  prevent  erosion  and  ponding  of  water. 

3.6.5  Prevent  mixing  of  refuse  or  chemically  injurious  materials  or  liquids. 

3.7  MAINTENANCE  OF  STORAGE 

3.7.1  Periodically  inspect  stored  products  on  a  scheduled  basis. 

3.7.2  Verify  that  storage  facilities  comply  with  Manufacturer's  product  storage 
requirements. 

3.7.3  Verify  that  Manufacturer-required  environmental  conditions  are  maintained 
continuously. 

3.7.4  Verify  that  surfaces  of  products  exposed  to  the  elements  are  not  adversely  affected; 
that  any  weathering  of  finishes  is  acceptable  under  requirements  of  Contract 
Documents. 
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SPECIFICATION  FOR  MATERIAL  AND  EQUIPMENT 


3.0        EXECUTION  (continued) 

3.8        MAINTENANCE  OF  EQUIPMENT  STORAGE 

3.8.1  For  mechanical  and  electrical  equipment  in  long-term  storage,  provide 
Manufacturer's  service  instructions  to  accompany  each  item,  with  notice  of  enclosed 
instructions  shown  on  exterior  of  package. 

3.8.2  Service  equipment  on  a  regularly-scheduled  basis,  maintaining  a  log  of  service; 
submit  as  a  record  document. 
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SPECIFCIATION  FOR 
CONTRACT  CLOSE-OUT 


1.0  GENERAL 

1.1  DESCRIPTION 

The  project  shall  be  determined  complete  in  accordance  with  the  acceptance  criteria 
outlined  in  this  section.  This  section  includes  descriptions  of  specific  inspection  and 
verification  methods  that  shall  be  performed  prior  to  the  completion  of  construction. 
As  a  minimum,  all  acceptance  and  testing  requirements  described  in  this  section 
shall  be  addressed  prior  to  the  Contractor's  demobilization  and  final  acceptance  of 
the  Work  by  the  Owner/Engineer.  The  Contractor  shall  maintain  and  protect  the 
Work  in  good  condition  until  formal  acceptance. 

1.2  RELATED  SECTIONS 

Section  01041  -  Project  Coordination 

Section  01300  -  Submittals 

Section  01720  -  Project  Record  Documents 

1 .3  MINIMUM  LEVEL  OF  ACCEPTANCE  INSPECTION  AND  TESTING 

1.3.1  Submit  written  certification  that  Contract  Documents  have  been  reviewed,  work  has 
been  inspected,  and  that  work  is  complete  in  accordance  with  Contract  Documents 
and  ready  for  final  inspection. 

1.3.2  The  Contractor  shall  demonstrate  to  the  Owner/Engineer  that  all  equipment  and 
materials  are  operational  and  are  installed  in  satisfactory  condition.  At  a  minimum 
the  Contractor  shall  provide  for  the  following  inspection  and  verification: 

A.  Verify  that  all  wells,  pipelines,   equipment  and  materials  are  installed   in 
accordance  with  the  Drawings  and  Specifications. 

B.  Verify  that  all  buildings  and  structure  have  been  properly  installed. 

C.  Pressure  test  all  piping. 

D.  Verify  that  all  mechanical  equipment  including  pumps,  motors,  valves,  etc., 
function  properly. 

E.  Verify  that  all  controls  are  wired  properly,  wires  and  controls  are  labeled  and 
controls  function  properly. 
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SPECIFICATION  FOR  CONTRACT  CLOSE-OUT 


1.0        GENERAL  (continued) 

F.  Verify  the  successful  operation  of  the  system. 

G.  Verify  that  cleanup  has  been  performed  satisfactorily. 

H  Verify  locations  and  grades  of  all  items  and  components  have  been  installed 

in  accordance  with  the  Contract  documents. 

I  Verify  that  all  painting  and  tank  lining  is  complete  and  has  been  applied  in 

accordance  with  these  Contract  documents 

J.  Verify    that    the    concrete    work    is    in    accordance    with    these    Contract 

documents 


K.  Verify  that  all  products  and  materials  provided  for  the  Work  are  in  accordance 

with  the  Contract  documents. 

L.  Verify  that  all  pipes  are  adequately  supported. 

M.  The  Contractor  shall  submit  all  necessary  and  completed  records  Drawings 
and  manuals  containing  manufacturer's  equipment  operating  instructions  and 
warranties  for  all  equipment  furnished  by  the  Contractor,  to  the 
Owner/Engineer,  and  in  accordance  with  these  Contract  documents. 

1 .4         MANUFACTURER'S  EQUIPMENT  OPERATING  INSTRUCTIONS 

1.4.1  Contractor  shall   submit  a  final   Manufacturers'    Equipment   Operating    Instruction 
Manual  in  accordance  with  Section  01300,  Submittals. 

1.4.2  The  final  Manufacturers'  Equipment  Operating  Instruction  Manual  shall  be  submitted 
to  the  Owner/Engineer  by  the  Contractor  prior  to  request  for  final  payment. 


2.0 


PRODUCTS 


(Not  used.) 

3.0         EXECUTION 

A  final  walk-through  will  be  conducted  by  the  Owner/Engineer,  and  Contractor  to 
verify  that  all  Work  is  complete,  and  that  it  has  been  performed  in  accordance  with  all 
Contract  Documents.  All  deficiencies  shall  be  completed  and  all  defects  shall  be 
repaired  to  the  satisfaction  of  the  Owner/Engineer,  before  the  project  will  not  be 
considered  complete. 


(intentionally  blank) 
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SPECIFCIATION  FOR 
PROJECT  RECORD  DOCUMENTS 


1.0 

1.1 


GENERAL 

DESCRIPTION 

The  Contractor  shall  maintain  records  at  the  site  for  the  Owner/Engineer.     The 
records  shall  consist  of,  but  not  be  limited,  to  one  copy  of: 


A. 

B 

C 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N 

O. 

P. 

Q 

R. 


Contract  and  Record  Drawings 

Specifications 

Addenda 

Design  Changes,  Clarifications,  Change  Orders  and  other  modifications  of 
the  Contract 

Owner/Engineer  field  orders  or  written  instructions 

Field  test  records 

Construction  photographs 

Record  mylars  of  submittals 

Health  and  Safety  Plan 

Quality  Contol  Plan 

Spill  Control  and  Contingency  Plan 

Sampling  and  Analysis  Plan 

Work  Plan 

Contractor  Certificate 

Deficiency  Reports 

Contractor  Daily  Progress  Reports 

Inspection  and  Test  Reports 

Well  Boring  Logs  and  Reports 
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SPECIFICATION  FOR  PROJECT  RECORD  DOCUMENTS 


1.0        GENERAL  (continued) 

S.  Submitals  and  Submittal  Register 

T.  Laboratory  Analytical  Data 

U  Environmental  Protection  Plan 

1.2  RELATED  SECTIONS 
Section  01300  -  Submittals 
Section  01700  -  Project  Close-out 

1 .3  MAINTENANCE  OF  DOCUMENTS 

1.3.1  Store  documents  in  Contractor's  field  office,  apart  from  documents  used  for 
construction. 

1.3.2  Maintain  documents  in  a  clean,  dry,  legible  condition  and  in  good  order.  Do  not  use 
record  documents  for  construction  purposes. 

1.3.3  Make  documents  available  at  all  times  for  inspection  by  Owner/Engineer. 

1.4  RECORD  DRAWINGS 

1.4.1  The  Contractor  shall  provide  and  maintain  a  complete  and  accurate  set  of  record 
Drawings  and  a  record  set  of  Specifications.  Submit  to  the  Owner/Engineer  one  set 
of  record  Drawings  and  Specifications  for  back  checking  within  1 5  working  days  of 
the  final  inspections. 

1.4.2  The  Contractor  shall  indicate  clearly  and  correctly  all  Work  installed  differently  from 
that  shown  and  shall  keep  records  up-to-date  as  Work  progresses.  Contractor  shall 
indicate  finish  grade  or  flow  line  elevations  accurately  dimensioned  from  the  base 
line. 

1.4.3  Upon  completion  of  the  Work  and  before  application  for  final  payment  is  made,  the 
Contractor  shall  furnish  to  the  Owner/Engineer  a  complete  set  of  record  Drawings. 
Such  Drawings  shall  be  acceptable  to  and  approved  by  the  Owner/Engineer  before 
final  payment  is  made  to  the  Contractor.  Record  Drawings  shall  be  on  reproducible 
tracings  supplied  by  the  Owner/Engineer.  One  set  of  prints  shall  accompany 
reproducibles  and  shall  be  paid  for  by  the  Contractor.  Quality  of  Drawings  shall 
equal  original  Drawings. 
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SPECIFICATION  FOR  PROJECT  RECORD  DOCUMENTS 


1.0        GENERAL  (continued) 

1.5  RECORDING 

A.  Label  each  document  "Project  Record"  in  neat,  large  printed  letters 

B  Record  information  concurrently  with  construction  progress 

•  Do  not  conceal  any  Work  until  required  information  is  recorded. 
C           Legibly  mark  Drawings  to  record  actual  construction: 

•  Field  changes  of  dimension  and  detail. 

•  Changes  made  by  field  order  or  by  change  order. 

•  Details  not  on  original  Contract  Drawings. 

D.  Legibly  mark  each  Section  of  the  Specifications  and  Addenda  to  record: 

•  Changes  made  by  field  order  or  by  change  order. 

1.6  SUBMITTAL 

A.  In  accordance  with  Section  01300,  Submittals. 

B.  At  Contractor  close-out,  submit  record  documents  and  one  set  of  blueline 
prints  to  Owner/Engineer.  Blueline  prints  shall  be  made  by  Contractor  after 
Owner/Engineer  has  received  record  drawings. 

C.  Accompany  submittal  with  transmittal  letter,  in  triplicate,  containing: 
Date 

Project  title  and  number 
Contractor's  name  and  address 
Title  and  number  of  each  record  document 
Signature  of  Contractor  or  Contractor's  authorized  representative. 
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2.0 


3.0 


PRODUCTS 

(Not  Used.) 
EXECUTION 

(Not  Used.) 
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SPECIFICATION 

FORGEOTECHNICAL 

ENGINEERING  SERVICES 


1.0 


GENERAL 


1.1 


DESCRIPTION 


1.2 


These  specifications  outline  the  work  required  for  a  geological  investigation  and 
report.  The  work  shall  include  field  and  lab  work,  engineering  evaluation  and 
establishment  of  the  design  criteria  for  the  foundations  and  civil  engineering  phase 
of  the  MMR-Plume  Response  Projects,  Otis  ANGB,  MA. 

DEFINITIONS 


A.  "Owner"  shall  mean  AFCEE. 

B.  "Civil  Engineer"  shall  mean  Owner's  Principal  Civil  Engineer  or  designated 
representative. 

C.  "Site  Manager"  shall  mean  Owner's  Manager  of  Construction  or  designated  site 
manager,  resident  construction  engineer  or  representative. 

D.  "Contract  Documents"  shall  mean  Owner's  drawings,  these  specifications, 
insurance  requirements,  "Contractor's  Procedure  and  Safety  Manual  for  Working 
Within  the  Existing  Facility,"  and  the  subcontract  order,  including  all  attachments 
or  modifications  thereto.  In  the  event  any  discrepancy  among  the  contract 
documents  should  occur,  the  discrepancy  shall  be  referred  to  the  Site  Manager 
for  clarification. 

E.  "Soils  Consultant"  shall  mean  the  individual,  firm  or  corporation  who  shall  make 
the  borings,  obtain  soil  samples,  perform  field  work  (whether  subcontracted  or 
not),  perform  laboratory  testing,  analyze  data  and  laboratory  tests,  establish 
recommendations,  prepare  and  submit  soils  report  of  work,  and  provide  all 
services  adjunct  thereto. 

F.  "Reports(s)"  shall  mean  the  final  soil  report  and  interim  reports  submitted  by  the 
Soils  Consultant,  with  all  required  inclusions.  All  reports  and  recommendations 
shall  be  prepared  under  the  direction  of  a  Registered  Professional  Engineer 
licensed  in  the  Commonwealth  of  Massachusetts  and  shall  bear  seal  and 
signature  attesting  to  the  correctness  of  the  Report  and/or  recommendations. 
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SPECIFICATION 

FOR  GEOTECHNICAL 

ENGINEERING  SERVICES 


1.0        GENERAL  (continued) 

G.  "Work"  shall  mean  all  sen/ices  to  be  performed  under  these  Contract  Documents 
and  shall  include  all  necessary  labor,  materials,  equipment  and  services. 

1.3  QUALITY  ASSURANCE 

A.  All  field  services  shall  be  performed  by  qualified  personnel  familiar  with 
construction  safety  rules  and  these  Contract  Documents. 

B.  All  methods,  techniques  and  procedures  used  in  the  field  and/or  laboratory  shall 
comply  with  the  requirements  of  American  Society  for  Testing  and  Materials 
(hereinafter  called  "ASTM"). 

C.  All  field  services  shall  be  performed  by  qualified  personnel,  familiar  with  and 
experienced  in  the  methods,  techniques,  procedures,  and  equipment. 

D.  All  laboratory  testing  shall  be  performed  by  qualified  personnel,  familiar  with  and 
having  access  to  equipment  and  facilities  for  the  accurate  determination  of  the 
data  necessary  for  the  requirements  of  these  specifications. 

E.  Interpretation  of  any  and  all  testing  and  data,  in  addition  to  the  preparation  of  the 
report,  shall  be  by  a  licensed  professional  engineer.  The  report  shall  be  signed 
and  sealed  by  the  professional  engineer  responsible  for  the  contents  of  the 
report. 

1.4  SUBMITTALS 

A.  Schedule  to  complete  the  work.  The  stated  length  of  time  shall  be  from 
mobilization  to  completion  of  final  formal  report  by  the  Soils  Consultant. 

B.  Soils  Consultant  shall  submit  the  following  to  the  Owner  before  any  work  begins: 

1 .  Name  and  Qualifications  of  Personnel  Assigned  to  Work 

2.  List  of  Services  Available 

3.  Program  for  Work  per  Contract  Documents 

4.  Schedule  of  Work 

5.  Unit  Rate  Fees 


6.    Signed  Insurance  Agreement 
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SPECIFICATION 

FOR  GEOTECHNICAL 

ENGINEERING  SERVICES 


1.0        GENERAL  (continued) 

C.  The  Subcontractor  will  submit  written  reports  (original  plus  3  copies)  within  three 
(3)  days  of  testing. 

1.5        JOB  CONDITIONS 

A.  The  Soils  Consultant  shall  meet  with  Owner's  Site  Manager,  visit  and  inspect  the 
site  before  proceeding  with  any  work  so  as  to  become  fully  aware  of  all  field 
conditions. 

B.  Soils  Consultant  shall  coordinate  all  field  work  with  Owner's  Site  Manager. 

2.0  PROJECT  DESCRIPTION 

2.1  TREATMENT  UNIT  BUILDING 

A.  Pre-engineering  building  108'  x  153'.  Column  spacing  at  30'-0",  eaves  height 
30'-0". 

B.  Equipments  inside  the  building  are  supported  on  separate  spread  footings. 
Major  equipments  include: 

1.  Influent  Holding  Tank  14'<J>  x  20" 

2.  Effluent  Holding  Tank  14'<J>x20' 

3.  Sedimentation  Tank  14'<t>x20' 

4.  Carbon  Filters  10>x14' 

5.  Greensand  Filters  10'<j>x6' 

6.  Air  compressor  and  pumps 

C.  Concrete  floor  slab  on  grade  with  a  system  of  trenches  and  sumps  to  collect 
waste  materials.  Floor  slab  shall  be  designed  for  150  psf  live  load  or  5000  lbs. 
forklift  operating  or  H-20  loading. 

Soil  report  shall  provide  subgrade  modulus   (pci)   and  recommend  the  slab 
thickness  for  different  loading  conditions. 

D.  Paving  around  building  for  H-20  loading  and  parking  space.  Wearing  surface  of 
paving  will  be  asphaltic  concrete  or  gravel. 
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SPECIFICATION 

FOR  GEOTECHNICAL 

ENGINEERING  SERVICES 


2.0        PROJECT  DESCRIPTION  (continued) 

Soil  report  shall  recommend  the  thickness  and  type  of  materials  (i.e.,  wearing 
course,  base  course  and  sub-base)  for  different  loading  conditions  and  different 
wearing  surfaces. 

2.2  Well  Site 

A.  MCC  pre-fabrication  building  10'  x  12'  house  transformer  and  electrical  panels. 

B.  Extraction/injection  wells  with  6'   x  6'   x  6'  deep  reinforced   concrete  vaults. 
Bottom  of  vault  is  approximately  6'  below  existing  grade. 

C.  Roadway  from  main  road  to  well  site  and  around  the  well  site. 

Wearing  surface  of  roadway  will  be  gravel.  Soil  report  shall  recommend 
thickness  and  type  of  materials  (i.e.  wearing  course,  base  course,  sub-base)  for 
different  loading  conditions. 

2.3  PIPE  LINE 

Underground  double-wall  and  single-wall  pipes  running  from  well  site  to  treatment 
unit  and  vise  versa.  Top  of  pipe  is  at  least  4'-0"  below  existing  grade. 

3.0  EXECUTION 

3.1  FIELD  WORK 

A.  Surveying  work. 

1.  Locate  and  properly  mark  borings. 

2.  Determine  and  mark  grade  elevations  relative  to  plant  elevations  of  each 
boring. 

B.  Method  of  Boring 

1 .  Borings  carried  to  a  minimum  depth  of  25  feet  or  practical  refusal. 

2.  Indicate  dates  of  boring:   Start  and  Finish. 
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SPECIFICATION 

FOR  GEOTECHNICAL 

ENGINEERING  SERVICES 


3.0        EXECUTION  (continued) 

C.  Sampling 

1.  Undisturbed 

a)  Obtain  at  5,  10,  15,  25  ft.  depth. 

b)  Use  thin-walled  tube  (see  ASTM  D  2587). 

c)  Seal  and  cap  ends  of  tube  prior  to  shipment. 

d)  Prevent  drying  and/or  disturbance  of  sample. 

2.  Disturbed 

a)  Obtain  specimens  of  each  soil  stratum  encountered  as  directed  by  Soils 
Consultant. 

b)  Use  air-tight  containers. 

c)  Use  split-barrel  sampler  (see  ASTM  D  1586). 

3.  Identify  all  samples  by  boring  numbers,  description  of  sample,  elevation 
obtained,  blow-count  number  and  date. 

4.  Recovery  Ratio:   Keep  record  of  sampling  recovery  ratio. 

D.  Standard  Penetration  Test  or  Penetrometer  Testing 

1.  Per  ASTM  D  1586. 

2.  In  all  soil  strata. 

3.  Interval:  Minimum  5  foot  increments. 

E.  Ground  Water 

1      Determine  ground  water  levels,  initially  and  24  hours  later. 

2.  Conduct  water  in  flow  tests. 

3.  Obtain   a   sufficient   number  of  ground  water  samples  for   lab   testing   at 
locations  indicated  on  Contract  Drawinas. 
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SPECIFICATION 

FORGEOTECHNICAL 

ENGINEERING  SERVICES 


3.0        EXECUTION  (continued) 
F.    Field  Services 

1.  Soils  technician  to  determine  in-place  density  (ASTM  2922)  of  compacted  fill 
materials  in  accordance  with  contract  specifications  and  immediately  report 
results  to  the  Jacobs  Site  Manager. 

2.  Sampling  technician  to  sample  cast-in  place  concrete. 
3.2         LABORATORY  WORK 

A.  Ground  Water  Analysis:   Determine  the  degree  or  concentrations  of  the  following 
for  purposes  of  determining  effects  on  design  and  construction. 

1.  pH 

2.  Alkalinity 

3.  Sulfate 

4.  Chlorides 

B.  Index  Properties  for  Soil  Classification 

1.  Grain  size  analysis 

2.  Atterberg  limits 

3.  Specific  gravity 

4.  Moisture  content 

C.  Disturbed  Samples  Testing 

1 .  CBR  values  at  loading  areas  and  soil  modulus  of  elasticity  for  slab  design. 

2.  Compaction-density  relationships. 

D.  Engineering  Properties 

1 .  Shearing  Strength 

2.  Consolidation/Compressibility 
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SPECIFICATION 

FOR  GEOTECHNICAL 

ENGINEERING  SERVICES 


3.0        EXECUTION  (continued) 

3.  Permeability 

4.  Cohesion 

5.  Shrinkage  and  Swell 
E.    Laboratory  Services 

1 .  Washed  sieve  analysis 

2.  Proctor  density 

3.3         REPORT  FORMAT 

The  Formal  Report  shall  clearly  and  definitively  state  the  geotechnical  design  criteria 
and  recommendations  based  upon  the  accumulated  data  required  under  these 
specifications.  The  report  shall  encompass  practical  considerations  with  emphasis 
on  economy  and  timing  of  construction.  The  report  shall  include,  but  not  be  limited 
to,  the  following  items. 

A.  Boring  Logs. 

B.  Results  of  all  Field  and  Laboratory  Tests. 

C.  Chart  of  ASTM  Soil  Classification  System. 

D.  Geological  and  Historical  Data  (brief,  not  extensive) 

E.  Observations  based  on  past  experience  of  similar  soil  conditions 

F.  Complete  set  of  recommendations  as  required  for  development  of  the  site  and 
design/construction. 

1 .  Types  of  foundations  to  be  used  (spread  footing,  drilled  shafts,  etc.). 

2.  Net  allowable  soil  pressures  for  various  foundation  sizes  and  factor  of  safety. 

3.  Foundation  bearing  elevation  (min.  foundation  depths). 

4.  Amount  of  settling  expected  (load-settlement  curve). 
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SPECIFICATION 

FORGEOTECHNICAL 

ENGINEERING  SERVICES 


3.0 


EXECUTION  (continued) 

5.  Ground  water  table  elevations. 

6.  Construction  practices  recommendations: 

a)  Dewatenng 

b)  Excavating 

c)  Backfilling,  compacting,  and  filling 

7.  Recommendation  for  roadway  design  (wearing  surfaces  base  and  sub-base)  for 
different  loading  conditions.. 

8.  Suitability  of  existing  soil  for  embankment  construction  and  backfilling. 

9.  Electrical  resistivity  of  the  soil  (ohms/cm). 

10.  Recommended  lateral  pressure  to  be  used  in  the  design  of  retaining  walls  and 
thrust  blocks  (active  and  passive) 


1 1 .  Coefficient  of  friction  between  concrete  and  soi 

12.  Earthwork    recommendation    regarding 
embankment  side  slopes. 


types,     compaction     criteria    and 


13.  Comments  on  the  chemical  nature  of  the  soil  and  ground  water  with  regard  to 
potential  deleterious  effects  on  concrete. 

14.  Any  additional  information  that  the  Soils  Consultant  deems  necessary  which  will 
be  an  aid  in  the  understanding  of  the  recommendations,  be  helpful  in  the  design 
of  foundations,  or  facilitate  construction,  shall  be  included  in  the  Report. 

3.4        GENERAL  SERVICES 

A.    Submit  a  price  for  the  following  items 

1 .  Field  technician  -  rate  per  hour 

2.  Sieve  analysis  -  each 

3.  Travel  time  -  labor  costs  and/or  per  diem  (if  any) 

4.  Minimum  time  charge 
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3.0        EXECUTION  (continued) 

5.  Equipment  costs  -  rate  per  item  (if  not  included  in  other  unit  rates) 

6.  Proctor  density  -  each 


7.    Concrete  cylinder  compression  test: 


per  set.     Set  equals  3 


cylinders;  7  day  break  ;  28  day  break;  and  hold  cylinder.   These  costs  do  not 
include  breaking  the  "hold"  cylinder. 


8.    Break  "hold"  cylinder:    S_ 
only). 


each.    (Upon  request  and  approval  of  JEG 
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SPECIFCIATION  FOR  SITE  CLEARING 


1.0 


2.0 


3.0 


GENERAL 


1.1 


Section  Included 

A.  Remove  surface  debris. 

B.  Remove  paving,  curbs. 

C  Clear  site  of  plant  life  and  grass. 

D.  Remove  trees  and  shrubs. 

E.  Remove  root  system  of  trees  and  shrubs. 


1.2 


1.3 


Related  Sections 

A.  Section  02220,  Structure  Excavation  and  Backfilling 

Regulatory  Requirements 

A.  Conform  to  applicable  Federal,  State,  and  Local  codes  for  disposal  of 
debris. 

B.  Coordinate  clearing  work  with  utility  companies. 
PRODUCTS 

Not  used. 
EXECUTION 

3.1  Preparation 

A.         Verify  that  existing  plant  life  and  features  designated  to  remain  are 
tagged  or  identified. 

3.2  Protection 

A.  Protect  utilities  that  remains,  from  damage. 

B.  Protect  trees,  plant  growth,  and  features  designated  to  remain  as  final 
landscaping. 
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SPECIFICATION  FOR  SITE  CLEARING 


3.0        EXECUTION   (continued) 


3.3 


C.  Protect    bench    marks    and    existing    structures    from    damage    or 

displacement. 

Clearing 

A.  Clear  areas  required  for  access  to  site  and  execution  of  work. 

Remove  paving  and  curbs  as  shown  on  the  drawings. 


B. 
C. 

D. 
E. 


Remove  trees  and  shrubs  within  marked  areas.  Remove  stumps,  root 
system  to  a  depth  of  18  inches  or  as  otherwise  shown  on  the 
drawings. 

Clear  undergrowth  and  deadwood. 

Apply  herbicide  to  remaining  stumps  to  inhibit  growth. 


3  4        Removal 


A. 


Remove  debris,  rock,  and  extracted  plant  life  from  site 
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SPECIFICATION  FOR  STRUCTURE 
EXCAVATION  AND  BACKFILLING 


1.0 


GENERAL 

1.1  Section  Includes 

A.  Excavation  for  building  foundations. 

B.  Excavation  for  slabs-on-grade  and  paving. 

C.  Excavation  for  site  structures. 

D.  Building     perimeter    and    site     structure     backfilling     to     subgrade 
elevations. 

E.  Site  filling  and  backfilling. 

F.  Fill  under  slabs-on-grade  and  paving.   Consolidation  and  compaction. 

G.  Fill  for  over-excavation. 

1.2  Related  Sections 

A  Section  03300  Cast-in-Place  Concrete 

B  Section  02831  Chain  Link  Fence 

1  3        Reference  Standards  (Latest  Edition) 

Particle  Size  Analysis  of  Soils 

Test  for  Plastic  Limit  and  Plasticity  Index  of 
Soils 

Test  Method  for  Laboratory  Compaction 
Characteristics  of  Soil  Using  Standard  Effort 
(12,400ft-lbf/ft3  (600kN-m/m3)) 

Test  Method  for  Density  of  Soil  In-Place  by  the 
Sand-Cone  Method 

Test  Method  for  Laboratory  Compaction 
Characteristics  of  Soil  Usina  Modified  Effort 
(56.000ft-lbf/ft3  (2.700kN-m/m3)) 


A. 

ASTM  D422: 

B. 

ASTM  D424: 

C 

ASTM  D698: 

D. 

ASTM  D1556: 

E. 

ASTM  D1557: 
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SPECIFICATION  FOR  STRUCTURE  EXCAVATION  AND  BACKFILLING 


1.0 


GENERAL  (continued) 


F. 

ASTM  D2167 

G. 

ASTM  D2487 

H. 

ASTM  D2922 

I. 

ASTM  D4253 

J. 

ASTM  D4254 

1.4        Su 

bmittals 

A. 

Dewaterina 

Test  for  Density  of  Soil  In-Place  by  the  Rubber- 
Balloon  Method 

Classification  of  Soils  for  Engineering  Purposes 

Test  for  Density  of  Soil  and  Soil-Aggregate  In- 
Place  by  Nuclear  Methods  (Shallow  Depth) 

Test  Method  for  Maximum  Index  Density  and 
Unit  Weight  of  Soils  Using  a  Vibratory  Table 

Test  Method  for  Minimum  Index  Density  and 
Unit  Weight  of  Soils  and  Calculation  of  Relative 
Density. 


Submit  proposed  methods  and  details  for  dewatering  procedures  to 
the  Engineer  for  approval  before  beginning  excavation  operations. 

B.  Samples 

Submit  representative  samples  of  borrow  soils. 

C.  Test  Results 

1.  Contractor  shall  be  responsible  for  the  testing  of 
representative  samples  of  borrow  that  the  Contractor  intends 
to  use  as  fill  or  backfill. 

2.  Tests  shall  consist  of: 

a.  Gradation 

b.  Relative  Density  of  Cohesionless  Soils 

c.  Moisture  Density  Curves  per  ASTM  D698 

d.  Soil  Classification 
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SPECIFICATION  FOR  STRUCTURE  EXCAVATION  AND  BACKFILLING 


1.0        GENERAL  (continued) 

3.  All  data  to  be  submitted  for  approval. 

D.  Source 

Submit  source  of  supply  for  all  material  used  in  filling  and  backfilling 
for  approval. 

E.  Field  Density  Tests 

Field  density  test  results  shall  be  verbally  reported  to  the  Engineer  as 
soon  as  they  are  available.  Subsequent  to  verbal  notification,  formal 
documentation  of  the  results  shall  be  submitted  to  the  Engineer. 

2.0         PRODUCTS 


2.1 


Materials 


B 


Suitable  Borrow  Material 

1.  Suitable  borrow  materials  shall  include  material  classified 
using  the  Unified  Soil  Classification  System  as  GW,  GP,  SW, 
SP,  GM,  GC,  SM,  SC,  CL,  CH,  or  as  approved  by  the 
Engineer  as  per  ASTM  D422,  D424  and  D2487. 

2.  Suitable  borrow  material  shall  be  chemically  uncontaminated 
and  free  from  debris,  organic  material,  large  stones  and 
excess  moisture  that  will  prevent  proper  compaction. 

3.  Obtain  suitable  borrow  material  from  either  onsite  or  offsite 
sources. 

Select  Borrow  Material 

1 .  Select  borrow  material  shall  be  soils  of  low  expansion  potential 

having  a  liquid  limit  of  less  than  40  and  plasticity  index  below 
15,  as  tested  in  accordance  with  ASTM  D424.  At  least  12%  of 
the  material  should  pass  a  No  200  sieve. 
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SPECIFICATION  FOR  STRUCTURE  EXCAVATION  AND  BACKFILLING 


2.0        PRODUCTS  (continued) 


2.  Select  borrow  material  shall  be  chemically  uncontaminated 
and  free  from  debris,  organic  material,  large  stones  and 
excess  moisture  that  will  prevent  proper  compaction. 

3.  Obtain  select  borrow  material  from  either  onsite  or  off  site 
sources. 


C. 


Unsuitable  Material 


1.  Unsatisfactory  materials  include  materials  classified  using  the 
Unified  Soil  Classification  System  as  PT,  OH,  OL  and 
materials  of  any  classification  that  are  determined  by  the 
Engineer  as  too  wet  for  use  in  the  backfilling  operations. 

2.  Salt,  sulfur,  hydrocarbon  or  other  chemically  impregnated  soils 
shall  be  considered  unsuitable  for  reuse. 


D 


Borrow  Clav 


1.  Suitable  borrow  clay  shall  include  material  classified  using  the 
Unified  Soil  Classification  System  as  CL,  CH  or  any  mixture  of 
these  per  ASTM  D422.  D424  and  D2487. 

2.  Suitable  borrow  clay  shall  be  chemically  uncontaminated  and 
free  from  debris,  organic  material,  large  stones  and  excess 
moisture  that  will  prevent  proper  compaction. 

Borrow  Sand 

1.  Borrow  sand  for  sandfill  and  backfill  shall  be  sound,   hard, 

durable,    angular   material    meeting    the   following    gradation 
requirements: 


SIEVE 
(U.  S.  Standard) 

3/8" 

#4 

#40 
#200 


PERCENT  PASSING 
(by  Weight) 

100 

95-100 

12-60 

0-12 
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SPECIFICATION  FOR  STRUCTURE  EXCAVATION  AND  BACKFILLING 

2.0        PRODUCTS  (continued) 

F.  Borrow  Stone 

Backfill  around  foundations  should  consist  of  clean  3/4-minus  stone  or 
well  graded  sand  and  gravel  free  of  organic  material,  trash,  ice,  frozen 
soil,  and  other  deleterious  materials.  The  recommended  gradation  for 
granular  fill  should  satisfy  the  following  limits. 

SIEVE  PERCENT  FINER  by  WEIGHT 

(U.  S.  Standard)  (by  Weight) 

Min.  Max. 


3.0 


4" 

100 

2" 

65 

100 

#4 

30 

80 

#20 

10 

65 

#40 

5 

40 

#100 

0 

20 

#200 

0 

8 

EXECUTION 

3.1         Preparation 

A.  Identify  required  lines,  levels,  contours  and  datum. 

B.  Identify  known  underground,  above  ground  and  aerial  utilities.    Stake 
and  flag  locations. 

C.  Notify  utility  company  to  remove  and  relocate  utilities. 

D.  Protect  above  and  below  grade  utilities  which  are  to  remain. 

E  Protect  plant  life,  lawns  and  other  features  remaining  as  a  portion  of 

final  landscaping. 

F.  Protect  bench  marks,  existing  structures,  fences,  sidewalks,  paving 
and  curbs  from  excavation  equipment  and  vehicular  traffic. 

G.  Generally,  compact  subgrade  to  density  requirements  for  subsequent 
backfill  materials. 
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SPECIFICATION  FOR  STRUCTURE  EXCAVATION  AND  BACKFILLING 


3.0        EXECUTION  (continued) 

H.  Cut  out  soft  areas  of  subgrade  not  capable  of  insitu  compaction. 

Backfill  with  fill  and  compact  to  density  equal  to  or  greater  than 
requirements  for  subsequent  backfill  materials. 

I.  Prior  to  placement  of  aggregate  base  course  material  at  paved  areas, 

compact    subsoil   to    95    percent    of   its    maximum    dry    density    in 
accordance  with  ASTM  D698. 

3.2  Examination 

A.  Verify  fill  materials  to  be  reused  are  acceptable. 

B.  Verify  foundation  perimeter  drainage  installation  has  been  inspected. 

3.3  Excavation 

A.  All  excavations  shall  be  protected  and  guarded  against  danger  to  life 
and  property  and  shall  conform  to  OSHA  "Construction  Standard  for 
Excavations"  (29  CFR  Part  1926.650-.652,  Subpart  P).  Permanent 
excavations  or  fill  shall  have  retaining  walls  sufficient  in  strength  to 
retain  the  embankment,  together  with  any  surcharge  loads,  unless  the 
sides  slope  sufficiently  for  this  retention 

B.  Excavate  subsoil  required  to  accommodate  building  foundations, 
paving  and  site  structures  and  construction  operations. 

C.  Excavate  to  working  elevation(s).  Coordinate  special  requirements  for 
piling. 

D.  Machine  slope  banks  to  angle  of  repose  or  less,  until  shored. 

E.  Excavation  cut  not  to  interfere  with  normal  45°  bearing  splay  of 
foundation. 
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SPECIFICATION  FOR  STRUCTURE  EXCAVATION  AND  BACKFILLING 


3.0        EXECUTION  (continued) 

F.  Grade  top  perimeter  of  excavation  to  prevent  surface  water  from 
draining  into  excavation.  Any  water  that  does  accumulate  in  an 
excavation  during  working  hours  shall  be  removed  continuously  or  as 
a  significant  accumulation  occurs.  Overnight  accumulation  shall  be 
removed  immediately  at  the  beginning  of  the  work  day.  The 
Contractor  shall  provide  temporary  pumping  facilities  to  drain  the 
water  to  the  nearest  catch  basin  or  drainage  ditch. 

G.  Hand  trim  excavation.   Remove  loose  matter. 

H.  Remove  lumped  subsoil,  boulders  and  rock. 

I.  Hand  excavation  shall  be  required  around  any  below  grade  piping  or 

other  utilities.  Support  piping  and  other  utilities  which  could  be 
damaged  by  excavation  work.  Any  piping  or  pipe  coating  that  is 
damaged  shall  be  repaired  at  the  Contractor's  expense. 

J.  If   underground   obstructions,    piping    or   other    utility    services    are 

encountered  which  are  not  indicated  on  the  drawings  or  in  the 
specifications,  instructions  shall  be  obtained  from  the  Engineer  before 
proceeding. 

K.  Notify  Engineer  of  unexpected  subsurface  conditions  and  discontinue 

affected  work  in  area  until  notified  to  resume  work. 

L.  Correct  unauthorized  excavation  at  no  extra  cost  to  Owner. 

M.  Correct  areas  over-excavated  by  error  by  placing  lean  concrete  in  the 
excavation  to  the  correct  elevation. 

N.  Stockpile  excavated  material  in  area  designated  onsite  and  remove 

excess  material  not  being  reused  from  site. 

3  4        Backfilling 

A.  Backfill  areas  to  contours  and  elevations  with  unfrozen  materials. 

B  Systematically  backfill  to  allow  maximum  time  for  natural  settlement. 

Do  not  backfill  over  porous,  wet.  frozen  or  spongy  subgrade  surfaces. 
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SPECIFICATION  FOR  STRUCTURE  EXCAVATION  AND  BACKFILLING 

3.0         EXECUTION  (continued) 

C.  Granular  Soils  Fill 

Place  and  compact  materials  in  continuous  layers  not  exceeding  six 
inches  compacted  depth. 

D.  Compact  granular  backfill  that  is  insensitive  to  compaction  moisture  to 
an  in-place  density  of  at  least  70  percent  relative  density,  as  defined 
in  ASTM  D4253  and  ASTM  D4254. 

E.  Cohesive  Soils  Fill 

Place  and  compact  material  in  continuous  layers  not  exceeding  8 
inches  compacted  depth. 

F.  Clayey  sands  and  cohesive  soils  that  are  sensitive  to  compaction 
moisture  shall  be  placed  and  compacted  to  at  least  95  percent  of  the 
Standard  Proctor  maximum  density  determined  in  accordance  with 
Method  A  of  ASTM  D698.  Moisture  content  of  the  fill  shall  be 
controlled  within  +  2  percent  of  optimum  moisture. 

G.  Upon  placement  and  compaction  of  each  lift  of  cohesive  material,  the 
surface  shall  be  scarified  to  a  depth  of  two  inches  prior  to  the 
placement  of  subsequent  lift. 

H.  Employ    a    placement    method    that   does    not   disturb    or   damage 

foundation     perimeter     drainage,     foundation     waterproofing     and 
protective  cover  utilities  in  trenches. 

I.  Maintain   optimum   moisture  content  of  backfill   materials   to   attain 

required  compaction  density. 

J.  Backfill  against  supported  foundation  walls.     Do  not  backfill  against 

unsupported  foundation  walls. 

K.  Backfill  simultaneously  on  each  side  of  unsupported  foundation  walls 

until  supports  are  in  place. 
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SPECIFICATION  FOR  STRUCTURE  EXCAVATION  AND  BACKFILLING 


3.0        EXECUTION  (continued) 
L. 


Slope  grade  away  from  building  minimum  two  inches   in   10  feet, 
unless  noted  otherwise. 


M.         Make  grade  changes  gradual.   Blend  slope  into  level  areas. 

N.  Remove  surplus  backfill  materials  from  site. 

O.  Leave   fill   material   stockpile   areas   completely   free   of   excess   fill 

materials. 

3.5  Tolerances 

A.  Top  Surface  of  Backfilling 

Plus  or  minus  one  inch  from  required  elevations. 

3.6  Field  Quality  Control 

A.  The  Contractor  shall  conduct  field  density  tests  during  backfill  and  fill 
placement.  The  tests  shall  be  performed  by  qualified  Soil  Technicians 
working  under  the  direction  of  a  Soils  Engineer  registered  in  the  state 
where  the  project  is  located. 

B.  Field  density  tests  shall  be  performed  in  accordance  with  ASTM 
D2922,  D1556orD2167. 

C.  If  tests  indicate  work  does  not  meet  specified  requirements,  remove 
work,  replace  and  retest  at  no  cost  to  Owner. 

D.  Frequency  of  Tests 

1.  Every  50  cubic  yards  of  fill  or  backfill  in  trenches  or  around 
structures 

2.  Every  200  cubic  yards  for  embankment,  dike  or  other  mass 
earthwork. 

3.  At  least  one  test  shall  be  made  for  every  full  day  of  compaction 
operations  on  mass  earthwork. 
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SPECIFICATION  FOR  STRUCTURE  EXCAVATION  AND  BACKFILLING 


3.0        EXECUTION  (continued) 
4. 


One  test  whenever  there  is  a  definite  change  in  the  quality  of 
moisture  control  or  effectiveness  of  compaction. 


E.  Proof  roll  compacted  fill  surfaces  under  slabs-on-grade  paving. 

3.7        Protection  of  Finished  Work 

A.  Recompact  fills  subjected  to  vehicular  traffic. 

B.  Protect  excavations  by  methods  required  to  prevent  cave-in  or  loose 
soil  from  falling  into  excavation. 

C.  Protect  bottom   of  excavations   and   soil  adjacent  to   and    beneath 
foundation  from  freezing. 
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SPECIFICATION  FOR  TRENCHING, 
BACKFILLING  AND  COMPACTION 


1.0 


GENERAL 


1.1 


1.2 


Section  Includes 

A.  Excavate   trenches   for   underground    pipe,    culverts    and    electrical 
utilities. 

B.  Compacted  bedding  below  pipe,  culverts  and  electrical  utilities. 

C.  Backfilling  and  compaction  to  subgrade  elevations. 
Related  Sections 


A. 

Section  03300 

Cast-in-Place  Concrete 

1.3 

Refe 

rence  Standards 

(Latest  Edition) 

A. 

ASTM  D422: 

Particle  Size  Analysis  of  Soils 

B. 

ASTM  D424: 

Test  for  Plastic  Limit  and   Plasticity   Index  of 
Soils 

C. 

ASTM  D698: 

Test     Method     for     Laboratory     Compaction 
Characteristics   of  Soil   Using   Standard   Effort 
(12,400ft-lbf/ft3  (600kN-m/m3)) 

D. 

ASTM  D1556: 

Test  Method  for  Density  of  Soil  In-Place  by  the 
Sand-Cone  Method 

E. 

ASTM  D1557: 

Test     Method     for     Laboratory     Compaction 
Characteristics   of  Soil    Using    Modified    Effort 
(56,000ft-lbf/ft3  (2  JOOkN-m/rrr*)) 

F. 

ASTM  D2167: 

Test  for  Density  of  Soil  In-Place  by  the  Rubber- 
Balloon  Method 

G. 

ASTM  D2487: 

Classification  of  Soils  for  Engineering  Purposes 

H. 

ASTM  D2922: 

Test  for  Density  of  Soil  and  Soil-Aggregate  In- 
Place  by  Nuclear  Methods  (Shallow  Depth) 
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SPECIFICATION  FOR  TRENCHING,  BACKFILLING  AND  COMPACTION 


1.0        GENERAL  (continued) 


ASTM  D4253:  Test  Method  for  Maximum  Index  Density  and 

Unit  Weight  of  Soils  Using  a  Vibratory  Table 

ASTM  D4254:  Test  Method  for  Minimum  Index  Density  and 

Unit  Weight  of  Soils  and  Calculation  of  Relative 
Density. 


1.4        Submittals 


A.  Dewaterina 

Submit  proposed  methods  and  details  for  dewatering  procedures  to 
the  Engineer  for  approval  before  beginning  excavation  operations. 

B.  Samples 

Submit  representative  samples  of  borrow  soils. 

C.  Test  Results 

1.  Contractor  shall  be  responsible  for  the  testing  of 
representative  samples  of  borrow  that  the  Contractor  intends 
to  use  as  fill  or  backfill. 

2.  Tests  shall  consist  of: 

a.  Gradation 

b.  Relative  Density  of  Cohesionless  Soils 

c.  Moisture  Density  Curves  per  ASTM  D698 

d.  Soil  Classification 

3.  All  data  to  be  submitted  for  approval 

D.  Source 

Submit  source  of  supply  for  all  material  used  in  filling  and  backfilling 
for  approval. 
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SPECIFICATION  FOR  TRENCHING,  BACKFILLING  AND  COMPACTION 


1.0 


GENERAL  (continued) 

E.  Field  Density  Tests 


2.0 


PRODUCTS 


Field  density  test  results  shall  be  verbally  reported  to  the  Engineer  as 
soon  as  they  are  available.  Subsequent  to  verbal  notification,  formal 
documentation  of  the  results  shall  be  submitted  to  the  Engineer. 


2.1 


Materials 


A.  Suitable  Borrow  Material 

1.  Suitable  borrow  materials  shall  include  material  classified 
using  the  Unified  Soil  Classification  System  as  GW,  GP,  SW, 
SP,  GM,  GC,  SM,  SC,  CL,  CH,  or  as  approved  by  the 
Engineer  as  per  ASTM  D422,  D424  and  D2487. 

2.  Suitable  borrow  material  shall  be  chemically  uncontaminated 
and  free  from  debris,  organic  material,  large  stones  and 
excess  moisture  that  will  prevent  proper  compaction. 

3.  Obtain  suitable  borrow  material  from  either  onsite  or  off  site 
sources. 

B.  Unsuitable  Materials 

1.  Unsatisfactory  materials  include  materials  classified  using  the 
Unified  Soil  Classification  System  as  PT,  OH,  OL  and 
materials  of  any  classification  that  are  determined  by  the 
Engineer  as  too  wet  for  use  in  the  backfilling  operations. 

2.  Salt,  sulphur  and  hydrocarbon  or  other  chemically 
impregnated  soils  shall  be  considered  unsuitable  for  reuse. 
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SPECIFICATION  FOR  TRENCHING,  BACKFILLING  AND  COMPACTION 

2.0        PRODUCTS  (continued) 

C.  Borrow  Sand 

1.  Borrow  sand  for  pipe  and  electrical  conduit  and  cable  bedding 

shall  be  sound,  hard,  durable,  angular  materials  meeting  the 
following  gradation  requirements 


SIEVE 

PERCENT  PASSING 

(U.  S.  Standard) 

(by  Weight) 

3/8" 

100 

#4 

95-100 

#40 

12-60 

#200 

0-12 

3.0        EXECUTION 


3.1  Examination 

A.  Verify  fill  materials  to  be  reused  are  acceptable. 

3.2  Preparation 

A.  Identify  required  lines,  levels,  contours  and  datum. 

B.  Prior  to  excavating  or  trenching  operation,   location  of  all  existing 
underground  installations  shall  be  verified. 

C.  Any  damage  to  underground  installations  shall  be  repaired,  including 
but  not  limited  to  repairing  doped  and  wrapped  piling. 

D.  Protect    plant    life,    lawns,    rock    outcropping    and    other    features 
remaining  as  a  portion  of  final  landscaping. 

E.  Protect  bench  marks,  existing  structures,  fences,  sidewalks,  paving 
and  curbs  from  excavation  equipment  and  vehicular  traffic 

F.  Protect  above  and  below  grade  utilities  which  are  to  remain. 
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SPECIFICATION  FOR  TRENCHING,  BACKFILLING  AND  COMPACTION 


3.0        EXECUTION  (continued) 


Cut  out  soft  areas  of  subgrade  not  capable  of  insitu  compaction. 
Backfill  with  suitable  fill  and  compact  to  density  equal  to  or  greater 
than  requirements  for  subsequent  backfill  materials. 


3.3        Excavation 


A.  All  excavations  shall  be  protected  and  guarded  against  danger  to  life 

and  property  and  shall  conform  to  OSHA  "Construction  Standard  for 
Excavations"  (29  CFR  Part  1926.650-652,  Subpart  P).  Permanent 
excavations  or  fill  shall  have  retaining  walls  sufficient  in  strength  to 
retain  the  embankment,  together  with  any  surcharge  loads,  unless  the 
sides  slope  sufficiently  for  this  retention. 

B  Excavate  subsoil  required  for  pipeline  installation 

C.  Cut  trenches  sufficiently  wide  to  enable  installation  of  utilities  and 
allow  inspection. 

D.  Excavation  shall  not  interfere  with  normal  45  degree  bearing  splay  of 
existing  foundations. 

E.  Hand  trim  excavation.  Hand  trim  for  bell  and  spigot  pipe  joints. 
Remove  loose  matter. 

F.  The  bottom  of  all  excavations  shall  be  properly  leveled  and  all  loose 
material  shall  be  removed  or  compacted  before  placing  concrete  or 
installing  pipe.  Excavations  shall  be  kept  free  of  water  and  debris  until 
the  underground  piping  installation  has  been  tested. 

G.  Correct  unauthorized  excavation  at  no  cost  to  Owner. 

H.  Correct  areas  over-excavated  by  error  by  placing  lean  concrete  in  the 

excavation  to  the  correct  elevation. 


3.4        Bedding 


A.  Bedding  shall  conform  to  one  of  the  classes  below      If  no  class 

specified  on  the  drawing,  then  Class  "C"  bedding  shall  be  used. 
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SPECIFICATION  FOR  TRENCHING,  BACKFILLING  AND  COMPACTION 


3.0        EXECUTION  (continued) 


B 


1.  Class  A  -  Concrete  Cradle  Bedding  -  requires  embedment  of 
the  lower  part  of  the  pipe  in  plain  or  reinforced  concrete  of 
suitable  thickness  and  extending  up  to  the  sides  of  the  pipe  a 
distance  not  less  than  25%  of  the  depth  of  the  pipe. 

2.  Class  B  -  First  Class  Bedding  -  requires  the  pipe  to  be  placed 
on  the  fine  granular  materials  foundation  extending  up  to  the 
center  line  of  the  pipe.  The  trench  is  then  filled  to  1  ft.  over  the 
top  of  the  pipe  with  granular  material  in  6  inch  layers  and 
compacted  to  fill  all  the  space  around  the  pipe. 

3.  Class  C  -  Ordinary  Bedding  -  requires  placing  the  pipe  on  fine 
granular  material  cradle  extending  up  to  the  sides  of  the  pipe  a 
distance  not  less  than  1/6  the  depth  of  the  pipe.  The  trench  is 
then  filled  to  6  inches  over  the  top  of  the  pipe  with  granular 
material  placed  and  compacted  to  fill  all  space  around  the 
pipe. 

4.  Class  D  -  Impermissible  Bedding  -  allows  the  pipe  to  be  placed 
on  the  bottom  of  the  trench  with  no  effort  to  shape  the  trench 
to  fit  the  pipe.  Fill  is  placed  around  the  pipe. 

The  American  Concrete  Pipe  Association  recommends  two  types  of 
bedding  for  precast  box  culverts  in  trenches. 

1.  Class  B  Bedding  is  obtained  by  installing  the  box  section  on  a 
minimum  thickness  of  fine  granular  material  at  least  2  inches 
thick.  Compacted  granular  material  is  placed  on  each  side  of 
the  box  section  and  up  to  at  least  1  ft.  over  the  top  of  the  box. 

2.  Class  C  Bedding  is  obtained  by  placing  the  box  section  on  a 
flat  trench  bottom.  Lightly  compacted  fill  is  placed  on  each 
side  of  the  box  section  and  up  to  6  inches  over  the  top  of  the 
box. 


C.  Conduits  shall  be  placed  a  minimum  of  2'  -  0"  below  grade, 

backfill  placed  and  compacted  to  fill  all  space  around  conduits. 
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SPECIFICATION  FOR  TRENCHING,  BACKFILLING  AND  COMPACTION 

3.0        EXECUTION  (continued) 
3.5        Backfilling 

A.  Backfill  shall  proceed  as  soon  as  possible  after  the  installed  pipe 
system  has  been  tested,  inspected  and  accepted. 

B.  Backfill  trencher  to  contours  and  elevations  with  unfrozen  materials. 

C.  Systematically  backfill  to  allow  maximum  time  for  natural  settlement. 
Do  not  backfill  over  porous,  wet,  frozen  or  spongy  subgrade  surfaces. 

D.  Granular  Soils  Fill 

Place  and  compact  materials  in  continuous  layers  not  exceeding  six 
inches  compacted  depth. 

E.  Compact  granular  backfill  that  is  insensitive  to  compaction  moisture  to 
an  in-place  density  of  at  least  70  percent  relative  density,  as  defined 
in  ASTM  D4253  and  ASTM  D4254. 

F.  Cohesive  Soils  Fill 

Place  and  compact  material  in  continuous  layers  not  exceeding  8 
inches  compacted  depth. 

G.  Clay  sands  and  cohesive  soils  that  are  sensitive  to  compaction 
moisture  shall  be  placed  and  compacted  to  at  least  95  percent  of  the 
Standard  Proctor  maximum  density  determined  in  accordance  with 
Method  A  of  ASTM  D698.  Moisture  content  of  the  fill  shall  be 
controlled  within  +  2  percent  of  optimum  moisture. 

H.  Upon  placement  and  compaction  of  each  lift  of  cohesive  material,  the 

surface  shall  be  scarified  to   a   depth   of  two   inches   prior  to  the 
placement  of  subsequent  lift. 
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SPECIFICATION  FOR  TRENCHING,  BACKFILLING  AND  COMPACTION 


3.0        EXECUTION  (continued) 

I.  Employ   a    placement   method   that   does    not   disturb    or   damage 

foundation     perimeter     drainage,     foundation     waterproofing     and 
protective  cover  utilities  in  trenches. 

J.  Maintain   optimum   moisture  content  of  backfill   materials   to   attain 

required  compaction  density. 

K.  Remove  surplus  backfill  materials  from  site. 

L.  Leave   fill   material   stockpile   areas   completely   free    of   excess   fill 

materials. 

3.6  Tolerances 

A.  Tod  Surface  of  Backfilling 

Plus  or  minus  one  inch  from  required  elevations. 

B.  Top  Surface  of  General  Backfilling 

Plus  or  minus  one  inch  from  required  elevations. 

3.7  Field  Quality  Control 

A.  The  Contractor  shall  conduct  field  density  tests  during  backfill  and  fill 
placement.  The  tests  shall  be  performed  by  qualified  Soil  Technicians 
working  under  the  direction  of  a  Soils  Engineer  registered  in  the  state 
where  the  project  is  located. 

B.  Field  density  tests  shall  be  performed  in  accordance  with  ASTM 
D2922,  D1556orD2167. 

C.  If  tests  indicate  work  does  not  meet  specified  requirements,  remove 
work,  replace  and  retest  at  no  cost  to  Owner. 

D.  Frequency  of  Tests 

1.  Every  50  cubic  yards  of  fill  or  backfill  in  trenches  or  around 

structures. 
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SPECIFICATION  FOR  TRENCHING,  BACKFILLING  AND  COMPACTION 


3.0        EXECUTION  (continued) 

3.8        Protection  of  Finished  Work 

A.  Recompact  fills  subjected  to  vehicular  traffic. 

B.  Protect  excavations  by  methods  required  to  prevent  cave-in  or  loose 
soil  from  falling  into  excavation. 
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SPECIFICATION  FOR  ROADWAY 

EXCAVATION,  BACKFILLING  AND 

COMPACTION 


1.0 


GENERAL 

1.1  Description 

This  section  describes  the  requirements  for  construction  of  access  roads. 
Section  Includes 

A.  Excavation  and  Disposal  of  all  Materials 

B.  Roadway  Embankment  Construction 

C.  Roadway  Surface  Layer  Construction 

D.  Roadway  Base  and  Sub-Base  Construction 

1.2  Related  Sections 

A.  Section  02110  Site  Clearing 

B.  Section  02510  Asphaltic  Concrete  Paving 

1.3  Reference  Standards  (Latest  Edition) 


Particle  Size  Analysis  of  Soils 

Test  for  Plastic  Limit  and  Plasticity  Index  of 
Soils 

Test  Methods  for  Laboratory  Compaction 
Characteristics  of  Soil  Using  Standard  Effort 
(12,400ft-lbf/ft3  (600kN-m/m3)) 

Density  of  Soil  In-Place  by  the  Sand-Cone 
Method 

Test  Method  for  Laboratory  Compaction 
Characteristics  of  Soil  Using  Modified  Effort 
(56,000ft-lbf/ft3  (2700kN-m/m3)) 


A 

ASTM  D422: 

B. 

ASTM  D424: 

C. 

ASTM  D698: 

D. 

ASTM  D1556: 

E. 

ASTM  D1557 
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SPECIFICATION  FOR  ROADWAY  EXCAVATION,  BACKFILLING,  AND  COMPACTION 


1.0 


GENERAL  (continued) 


F. 

ASTM  D2167: 

G. 

ASTM  D2487: 

H. 
I. 

ASTM  D2922: 
ASTM  D4253: 

J. 

ASTM  D4254: 

1.4 

Sub 

mittals 

A. 

Dewaterina 

Test  Density  of  Soil  In-Place  by  the  Rubber- 
Balloon  Method 

Classification  of  Soils  for  Engineering  Purposes 

Tests  for  Density  of  Soil  and  Soil-Aggregate  In- 
Place  by  Nuclear  Methods  (Shallow  Depth) 

Test  Method  for  Maximum  Index  Density  and 
Unit  Weight  of  Soils  Using  a  Vibratory  Table 

Test  Method  for  Minimum  Index  Density  and 
Unit  Weight  of  Soils  and  Calculation  of  Relative 
Density 


Submit  proposed  methods  and  details  for  dewatering  procedures  to 
the  Engineer  for  approval  before  beginning  excavation  operations. 

Samples 

Submit  representative  samples  of  borrow  soils. 

Test  Results 

1.  Contractor  shall  be  responsible  for  the  testing  of 
representative  samples  of  borrow  that  the  Contractor  intends 
to  use  as  fill  or  backfill. 

2.  Tests  shall  consist  of: 

a.  Gradation 

b.  Relative  Density  of  Cohensionless  Soils 

c.  Moisture  Density  Curves  per  ASTM  D698 

d.  Soil  Classification 

3.  All  data  to  be  submitted  for  approval. 
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SPECIFICATION  FOR  ROADWAY  EXCAVATION,  BACKFILLING,  AND  COMPACTION 


1.0 


GENERAL  (continued) 
D.  Source 


2.0 


PRODUCTS 


Submit  source  of  supply  for  all  material  used  in  filling  and  backfilling 
for  approval. 

Field  Density  Tests 

Field  density  test  results  shall  be  verbally  reported  to  the  Engineer  as 
soon  as  they  are  available.  Subsequent  to  verbal  notification,  formal 
documentation  of  the  results  shall  be  submitted  to  the  Engineer. 


2.1         Materials  for  Embankment 

A.  Suitable  Borrow  Material 

1.  Suitable  borrow  materials  shall  include  material  classified 
using  the  Unified  Soil  Classification  System  as  GW,  GP,  SW, 
SP,  GM,  GC,  SM,  SC,  CL,  CH,  or  as  approved  by  the 
Engineer  as  per  ASTM  D422,  D424,  and  D2487. 

2.  Suitable  borrow  material  shall  be  chemically  uncontaminated 
and  free  from  debris,  organic  material,  large  stones  and 
excess  moisture  that  will  prevent  proper  compaction. 

3.  Obtain  suitable  borrow  material  from  either  onsite  or  offsite 
sources. 

B.  Select  Borrow  Material 

1  Select  borrow  material  shall  be  soils  of  low  expansion  potential 

having  a  liquid  limit  of  less  than  40  and  plasticity  index  below 
15.  as  tested  in  accordance  with  ASTM  D424.  At  least  12%  of 
the  material  should  pass  a  No.  200  sieve. 

2.  Select  borrow  material  shall  be  chemically  uncontaminated 

and  free  from  debris,  organic  material,  large  stones  and 
excess  moisture  that  will  prevent  proper  compaction. 
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SPECIFICATION  FOR  ROADWAY  EXCAVATION,  BACKFILLING,  AND  COMPACTION 

2.0        PRODUCTS  (continued) 

3.  Obtain   select  borrow  material  from   either  onsite   or  offsite 

sources. 

C.  Unsuitable  Material 

1.  Unsatisfactory  materials  include  materials  classified  using  the 
Unified  Soil  Classification  System  as  PT,  OH,  OL  and 
materials  of  any  classification  that  are  determined  by  the 
Engineer  as  too  wet  for  use  in  the  backfilling  operations. 

2.  Salt,  sulfur,  hydrocarbon  or  other  chemically  impregnated  soils 
shall  be  considered  unsuitable  for  reuse. 

D.  Borrow  Stone  and  Gravel 

1.  Borrow  stone  should  consist  of  clean  3/4-minus  stone  or  well 
graded  sand  and  gravel  free  of  organic  material,  trash,  ice,  frozen 
soil,  and  other  deleterious  materials.  The  recommended 
gradation  for  granular  fill  should  satisfy  the  following  limits. 

SIEVE  PERCENT  FINER  by  WEIGHT 

(U.  S.  Standard)  (by  Weight) 

Min.  Max. 


4" 

100 

2" 

65 

100 

#4 

30 

80 

#20 

10 

65 

#40 

5 

40 

#100 

0 

20 

#200 

0 

8 

2.2        Material  for  Sub-base  and  Base 


A.  Borrow  Stone  or  Gravel 


The  same  requirements  and  gradation  for  borrow  stone  or  gravel 
specified  for  embankment  construction. 
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SPECIFICATION  FOR  ROADWAY  EXCAVATION,  BACKFILLING,  AND  COMPACTION 

2.0        PRODUCTS   (continued) 

2.3        Material  for  Wearing  Surface 

A.  Asphalt  Concrete 

Shall  meet  the  requirements  of  standard  specification  02510. 

B.  Borrow  Stone  or  Gravel 

Shall    meet    the    same    requirements    of    material    specified    for 
embankment  construction  including  the  binder  material. 

30        EXECUTION 

3.1         Preparation 

A.  Identify  required  lines,  levels,  contours  and  datum. 

B.  Identify  known  underground,  aboveground  and  aerial  utilities.    Stake 
and  flag  locations. 

C.  Notify  utility  company  to  remove  and  relocate  utilities. 

D.  Protect  above  and  below  grade  utilities  which  are  to  remain. 

E.  Protect  plant  life,  lawns  and  other  features  remaining  as  a  portion  of 
final  landscaping. 

F.  Protect  bench  marks,  existing  structures,  fences,  sidewalks,  paving 
and  curbs  from  excavation  equipment  and  vehicular  traffic. 

G.  Generally,  compact  subgrade  to  density  requirements  for  subsequent 
backfill  materials. 

H.  Cut  out  soft  areas  of  subgrade  not  capable  of  insitu  compaction. 

Backfill  with  fill  and  compact  to  density  equal  to  or  greater  than 
requirements  for  subsequent  backfill  materials. 

I.  Prior  to  placement  of  aggregate  base  course  material  at  paved  areas, 

compact    subsoil    to    95    percent    of   its    maximum    dry    density    in 
accordance  with  ASTM  D698. 


-•^-nn-nn?  i 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 

9/3/96 


REV  NO. 


NO:    02230 


PAGE     6     OF    9 


SPECIFICATION  FOR  ROADWAY  EXCAVATION,  BACKFILLING,  AND  COMPACTION 

3.0        EXECUTION  (continued) 

3.2  Examination 

A.  Verify  fill  materials  to  be  reused  are  acceptable. 

B.  Verify  perimeter  drainage  installation  has  been  inspected. 

3.3  Excavation 

A.  Underpin  adjacent  structures  which  may  be  damaged  by  excavation 
work,  including  utilities  and  pipe  chases. 

B.  Excavate  subsoil  required  to  accommodate  paving  and  construction 
operations. 

C.  Machine  slope  banks  to  angle  of  repose  or  less,  until  shored. 

D.  Excavation   cut  not  to   interfere  with  normal  45°   bearing   splay  of 
foundation. 

E.  Grade  top  perimeter  of  excavation  to  prevent  surface  water  from 
draining  into  excavation. 

F.  Hand  trim  excavation.   Remove  loose  matter. 

G.  Remove  lumped  subsoil,  boulders  and  rock. 

H.  Notify    the    Engineer    of    unexpected    subsurface    conditions    and 

discontinue  affected  work  in  area  until  notified  to  resume  work. 

I.  Correct  unauthorized  excavation  at  no  extra  cost  to  Owner. 

J.  Stockpile  excavated  material  in  area  designated  onsite  and  remove 

excess  material  not  being  reused  from  site. 

3.4  Backfilling 

A.  Backfill  areas  to  contours  and  elevations  with  unfrozen  materials. 
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SPECIFICATION  FOR  ROADWAY  EXCAVATION,  BACKFILLING,  AND  COMPACTION 


3.0        EXECUTION  (continued) 

B.  Systematically  backfill  to  allow  maximum  time  for  natural  settlement. 
Do  not  backfill  over  porous,  wet,  frozen  or  spongy  subgrade  surfaces. 

C.  Granular  Soils  Fill 

Place  and  compact  materials  in  continuous  layers  not  exceeding  six 
inches  compacted  depth. 

D.  Compact  granular  backfill  that  is  insensitive  to  compaction  moisture  to 
an  in-place  density  of  at  least  70  percent  Relative  Density,  as  defined 
in  ASTM  D4253  and  ASTM  D4254. 

E.  Cohesive  Soils  Fill 

Place  and  compact  material  in  continuous  layers  not  exceeding  8 
inches  compacted  depth. 

F.  Clayey  sands  and  cohesive  soils  sensitive  to  compaction  moisture 
shall  be  placed  and  compacted  to  at  least  95  percent  of  the  Standard 
Proctor  maximum  density  determined  in  accordance  with  Method  A  of 
ASTM  D698.  Moisture  content  of  the  fill  shall  be  controlled  within  +  2 
percent  of  optimum  moisture. 

G.  Upon  placement  and  compaction  of  each  lift  of  cohesive  material,  the 
surface  shall  be  scarified  to  a  depth  of  two  inches  prior  to  the 
placement  of  subsequent  lift. 

H.  Place   asphalt  concrete   wearing   surface   as   outlined    in   standard 

Specification  02510. 

I.  Employ    a    placement    method   that   does    not    disturb    or    damage 

foundation     perimeter     drainage,     foundation     waterproofing     and 
protective  cover  utilities  in  trenches. 

J.  Maintain  optimum   moisture  content  of  backfill    materials   to   attain 

required  compaction  density. 
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SPECIFICATION  FOR  ROADWAY  EXCAVATION,  BACKFILLING,  AND  COMPACTION 


3.0        EXECUTION  (continued) 

K.  Backfill  against  supported  foundation  walls.     Do  not  backfill  against 

unsupported  foundation  walls. 

L.  Backfill  simultaneously  on  each  side  of  unsupported  foundation  walls 

until  supports  are  in  place. 

M.         Maintain  surfaces  of  embankments  to  drain  water  at  all  times. 

N  Completed  embankments  shall  conform  to  the  indicated  lines,  grades 

and  sections  as  shown  on  the  drawings. 

O.  Remove  surplus  backfill  materials  from  site. 

P.  Leave   fill   material   stockpile   areas   completely   free    of   excess   fill 

materials. 

3.5  Tolerances 

A.  Top  Surface  of  Backfilling 

Plus  or  minus  one  inch  from  required  elevations. 

3.6  Field  Quality  Control 

A.  The  Contractor  shall  conduct  field  density  tests  during  backfill  and  fill 
placement.  The  tests  shall  be  performed  by  qualified  Soil  Technicians 
working  under  the  direction  of  a  Soils  Engineer  registered  in  the  state 
where  the  project  is  located. 

B.  Field  density  test  shall  be  performed  in  accordance  with  ASTM 
D2922,  D1556,  orD2167. 

C.  If  tests  indicate  work  does  not  meet  specified  requirements,  remove 
work,  replace  and  retest  at  no  cost  to  Owner. 

D.  Frequency  of  Tests 

Every  50  cubic  yard  of  fill  or  backfill. 

E.  Proof  roll  compacted  fill  surfaces  under  slabs-on-grade  paving. 
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SPECIFICATION  FOR  ROADWAY  EXCAVATION,  BACKFILLING,  AND  COMPACTION 


3.0        EXECUTION  (continued) 

3.7        Protection  of  Finished  Work 

A.  Recompact  fills  subjected  to  vehicular  traffic. 

B.  Protect  excavations  by  methods  required  to  prevent  cave-in  or  loose 
soil  from  falling  into  excavation. 
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SPECIFICATION 
FOR  ASPHALT  CONCRETE  PAVING 


1.0 


GENERAL 


1.1  Description 

This  specification  along  with  the  drawings  covers  the  furnishing  of  all 
materials,  products,  accessories,  tools,  equipment,  services,  transportation, 
labor,  and  supervision  required  for  installation  of  a  complete  in-place 
asphaltic  concrete  paving  system. 

Work  Included: 

a.  Final  preparation  of  subgrade 

b.  Furnish  and  place  subbase  course 

c.  Furnish  and  place  base  course 

d.  Furnish  and  place  asphaltic  concrete  paving 

1.2  Related  Sections 

1.  Section  02510     Site  Clearing 

2.  Section  02230      Specification  for  Roadway 

Excavation,  Backfilling 

1.3  Quality  Assurance 

A.  Contractor  Qualifications 

For  actual  placing  and  finishing  of  the  asphaltic  concrete  surfaces  and 
operation  of  the  required  equipment,  use  only  personnel  who  are 
thoroughly  trained  and  experienced  in  the  skills  required. 

B.  Standards 

Specific  sections  of  the  Massachusetts  Highway  Department  Standard 
Specification  for  Highways  and  Bridges  are  referenced  in  this 
specification  for  material  selection  and  method  of  construction. 


1 .4        Reference  Standards  (Latest  Edition) 


MHD 


Massachusetts       Highway       Department 
Specification  for  Highways  and  Bridges 


Standard 
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SPECIFICATION 

FOR  ASPHALT  CONCRETE  PAVING 

2.0         PRODUCTS 

2.1        Materials 

A.          Subbase  Material 

The  material  shall  meet  the  requirement  of  Specification  02230 

B.          Base  Course  Material 

The  material  shall  meet  the  requirement  of  Standard  Specification 

02230. 

C. 


D. 


F. 


Bituminous  Concrete  Pavement 

Type  1-1,  meeting  MHD  Specification  Section  460 

1 .  Bituminous  material,  shall  meet  MHD  Specification  M3.1 1 .06 

2.  Mineral  aggregate,  shall  meet  MHD  Specification  M3.1 1 .04 

3.  Mineral  Filler,  shall  meet  MHD  Specification  M3. 11.05 

Tack  Coat 

Tack    coat    material    shall    be    grade    RS-1    conforming    to    MHD 
Specification  M3.03.0 

Prime  Coat 

Prime  coat  material  shall  be  MC-70  conforming  to  ASTM  D2027. 

General  Composition  of  Mixture  for  Paving  and  Walks 

1.  The  materials  forming  the  asphaltic  concrete  mixture  shall  be 

combined  in  accordance  with  the  limits  of  aggregate  gradation 
and  asphalt  content  as  specified  in  MHD  Specification  M3. 
Table  "A". 
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SPECIFICATION 
FOR  ASPHALT  CONCRETE  PAVING 


2.0        PRODUCTS  (continued) 


2.  A  job-mix  formula  shall  be  established  in  accordance  with  the 

accepted  procedures  of  the  Massachusetts  Highway 
Department.  The  job-mix  formula  shall  be  submitted  to  the 
Engineer  for  approval.  After  the  job-mix  is  established,  all  mix- 
tures for  the  project  shall  conform  within  the  ranges  of 
tolerances;  specified  in  MHD  Specification  Section  M3. 


3.0 


EXECUTION 


A.  Subarade  Preparation 

Subgrade  shall  be  shaped  to  the  line,  grade,  and  cross  section  shown  on  the 
drawings.  This  operation  shall  include  plowing,  disking  and  any  moistening 
or  aerating  required  to  obtain  proper  compaction.  Soft  or  otherwise 
unsatisfactory  material  shall  be  removed  and  replaced  with  crushed  stone  or 
select  material. 

B.  Placing  Subbase  Material 

1.  Spreading 

The  material  shall  be  deposited  and  spread  upon  the  completed  and 
approved  subgrade  in  uniform,  nearly  horizontal  layers,  without 
segregation  of  size,  to  such  loose  depth  that,  when  compacted,  the 
total  course  will  have  the  required  thickness. 

2.  Compaction 

a.  Subbase  material  shall  be  compacted  as  outlined  in  Standard 
Specification  02230 

b.  When  material  varies  from  optimum  moisture  content  as  too 
wet,  the  material  shall  be  drained  and  worked  by  plowing  or 
disking  until  optimum  moisture  content  is  attained. 

c.  When  material  varies  from  optimum  moisture  content  as  too 
dry,  the  material  shall  be  sprinkled  with  water  and  mixed  until 
optimum  moisture  content  is  attained. 
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SPECIFICATION 
FOR  ASPHALT  CONCRETE  PAVING 

3.0        EXECUTION  (continued) 


d.  The  final  surface  compaction  shall  be  with  a  smooth-wheeled 

power  roller  to  obtain  a  firm  and  smooth  surface  finish. 

Placing  Base  Course  Material 

1.  Spreading 

If  required  thickness  of  the  base  course  exceeds  7  inches,  the 
material  shall  be  placed  in  two  or  more  layers.  If  spreading  devices 
such  as  spreader  boxes  are  used  which  will  ensure  proper  depth  and 
alignment,  forms  will  not  be  required.  Segregation  shall  be  avoided 
regardless  of  the  method  used. 

2.  Compaction 

After  each  lift  of  base  course  material  is  spread  and  shaped,  the 
material  shall  be  compacted  as  outlined  in  Standard  Specification 
02230.  The  contractor  shall  use  such  construction  procedures, 
including  sufficient  wetting  and  number  of  passes  of  the  vibrating 
roller,  to  ensure  that  the  above  density  is  attained. 

Placement  of  Asphaltic  Concrete 

1.  Transportation  and  Delivery 

a.  Conform  to  requirements  of  MHD  Specification  Section 
460.61. 

b.  Asphaltic  concrete  should  not  be  placed  when  temperature  is 
below  50°F,  nor  during  fog,  rain,  snow  or  other  unsuitable 
conditions. 

c.  No  mixture  shall  be  dispatched  from  the  plant  so  late  in  the 
day  that  it  cannot  be  spread  and  compacted  in  the  daylight  of 
that  same  day. 

2.  Spreading  and  Finishing 

a.  Conform    to    requirements    of    MHD    Specification    Section 

460.63. 
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SPECIFICATION 
FOR  ASPHALT  CONCRETE  PAVING 


3.0        EXECUTION  (continued) 


c. 


The  surface  of  which  the  mixture  is  spread  shall  be  free  from 
objectionable  or  foreign  material  at  the  time  of  spreading. 
Spreading  shall  be  done  using  a  self-propelled  asphalt  paving 
machine  capable  of  maintaining  line,  grade,  crown  and 
minimum  surface  thickness  shown  on  the  drawings.  The 
equipment  shall  also  be  provided  with  means  for  heating  the 
screed  members  so  as  to  prevent  the  accumulation  of 
bituminous  material. 

At  locations  where  it  is  impractical  to  use  conventional 
mechanical  methods,  acceptable  hand  methods  may  be  used 
for  placing  and  spreading.  Lutes  shall  be  used  for  spreading. 
The  use  of  rakes  will  not  be  permitted. 

Contact  surfaces  of  curbings,  gutters,  manholes,  etc.,  shall  be 
painted  with  a  uniform  coat  of  hot  asphalt  cement  before 
material  is  placed  against  them. 


Compacting 


d. 


After  spreading,  the  compaction,  unless  otherwise  directed, 
shall  be  performed  with  a  three-wheel  or  tandem  self-propelled 
roller  having  a  minimum  weight  often  tons.  Steel  wheel  rollers 
shall  be  equipped  with  adjustable  scrapers  to  keep  rollers 
clean  and  with  sufficient  means  of  keeping  wheels  wet  to 
prevent  asphalt  from  sticking  to  the  rollers. 

The  rolling  should  be  completed  within  30  minutes  of  the  time 
the  material  was  spread.  Compaction,  however,  must  be 
completed  before  the  temperature  of  the  mixture  has  dropped 
below  180°F. 

Hand  held  vibrators  or  small  (PUB)  roller  shall  be  used  in 
areas  not  accessible  to  self-propelled  rollers. 

Roll  surfaces  in  two  directions  if  possible  and  until  no  roller 
marks  are  visible. 
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SPECIFICATION 
FOR  ASPHALT  CONCRETE  PAVING 


3.0        EXECUTION  (continued) 


The  material  shall  be  compacted  to  obtain  a  density  of  not  less 
than  95%  of  the  density  obtained  by  laboratory  compaction  for 
the  surface  course,  and  a  density  of  not  less  than  90%  of  the 
density  obtained  by  laboratory  compaction  for  the  binder 
course.  Laboratory  compaction  is  the  average  density  of  the 
material  being  placed,  obtained  by  the  Standard  Marshall 
Method  (50  blows  top  and  bottom  face). 

The  surface  of  the  mixture  after  compaction  shall  be  smooth 
and  true  to  the  established  crown  and  grade  within  the 
tolerances  specified. 

Finished  surfaces  shall  be  free  of  birdbaths,  and  shall  have  no 
variation  greater  than  1/8  inch  when  checked  with  a  10  foot 
straight  edge. 


Joints 


Comply  with  MHD  Specification  Section  460.65. 

Finish  Tolerances 

1 .  Finish  all  surfaces  to  the  following  tolerances: 

a.  Subgrade  and  Base  Course  -  Plus  0.00  feet  to  minus  0.10  feet 
from  line  and  grade  shown  on  the  drawings. 

b.  Asphaltic  Concrete  -  Plus  or  minus  0.03  feet  at  any  point  from 
line  and  grade  shown  on  the  drawings. 

Protection 

1 .  No  vehicular  traffic  of  any  kind  shall  be  permitted  on  any  course  for  24 
hours  or  as  directed  by  the  Engineer. 

2.  All  foreign  materials  which  may  have  accumulated  on  the  surface  of 
any  course  shall  be  removed  before  the  course  is  rolled  or  before 
subsequent  courses  are  placed  thereon. 
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SPECIFICATION  FOR 

EXTRACTION  AND  REINJECTION  WELL 

INSTALLATION 


1.0  GENERAL 

1.1  DESCRIPTION 

1.1.1  Provide  all  necessary  personnel,  equipment  and  materials  required  to  install 
extraction  wells  and  reinjection  wells  with  appurtenances,  submersible  pumps, 
discharge  and  reinjection  piping  and  wellhead  vaults  as  shown  on  the  well 
installation  drawings  and  schedules. 

1.1.2  Install  well  vault,  pump,  level  controls,  and  all  associated  piping  as  defined  on 
drawings. 

1.1.3  Develop  all  wells  and  sounding  tubes  to  parameters  specified  herein  and  pump  test 
all  wells  prior  to  installation  of  remaining  equipment. 

1.1.4  Conduct  performance  monitoring  of  the  installed  extraction/reinjection  well  systems. 

1.2  RELATED  SECTIONS 

Section  01041  Project  Coordination 

Regulatory  Requirements 
Submittals 

Cast-in-Place  Concrete 
Structural  Excavation  and  Backfill 


Section  01060 
Section  01300 
Section  03300 
Section  02220 


1 .3        REFERENCES  STANDARDS  (Latest  Edition) 

1.3.1      Commonwealth  of  Massachusetts 

Guidelines  and  Policies  for  Public  Water  Systems,  Commonwealth  of 
Massachusetts,  Department  of  Environmental  Protection  Division  of  Water  Supply, 
Revised:  October,  1991  /November,  1993,  Addendum 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


1.0        GENERAL  (continued) 

1 .3.2     American  Society  for  Testing  and  Materials  (ASTM) 
ASTM  A  53 


ASTM  C 136 

ASTM  C 150 
ASTM  D  653 
ASTM  D  1586 

ASTM  D  1587 
ASTM  D  1785 

ASTM  A312/312M-946 

ASTM  D  2434 
ASTM  D  2487 
ASTM  D  2488 
ASTM  D  4380 
ASTM  D  4448 
ASTM  D  4750 

ASTM  D  5088 


Specification  for  Pipe   Steel   Black  and   Hot   Dip  Zinc 
Coated  and  Seamless 

Test  Method  for  Sieve  Analysis  of  Fine   and   Coarse 
Aggregates 

Specification  for  Portland  Cement 

Terminology  Relating  to  Soil,  Rock  and  Contained  Fluids 

Method  for  Penetration  Test  and  Split  Barrel  Sampling  of 
Soils 

Undisturbed  Sampling 

Specification  for  Poly  (Vinyl  Chloride)  (PVC)  Plastic  Pipe, 
Schedules  40,  80  and  120 

Standard     specification     for     seamless     and     welded 
austentic  stainless  steel  pipes 

Test  Method  for  Permeability  of  Granular  Soils 

Classification  of  Soils  for  Engineering  Purposes 

Description  of  Soils  (Visual-Manual  Procedure) 

Test  Method  for  Density  of  Bentonitic  Slurries 

Guide  for  Sampling  Ground  Water  Monitoring  Wells 

Test  Method  for  Determining  Subsurface  Liquid  Levels  in 
a  Borehole  or  Monitoring  Well  (Observation  Well) 

Practice  for  Decontamination  of  Field  Equipment  Used  at 
Nonradioactive  Waste  Sites 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


1.0        GENERAL  (continued) 


ASTM  D  5092 


ASTM  D  5521 


ASTM  F  480 


Practice  for  Design  and   Installation  of  Ground  Water 
Monitoring  Wells  in  Aquifers 

Guide  for   Development   of   Ground   Water   Monitoring 
Wells  in  Granular  Aquifers 

Specifications  for  Thermoplastic  Water  Well  Casing  Pipe 
and  Couplings  Made  in  Standard  Dimension  Ratio 


1 .3.3     American  Welding  Society  (AWS) 
AWSD-10.12 


Recommended  Practices  and  Procedures  for  Welding 
Low-CarPon  Steel  Pipe 


1.3.4  U.  S.  EPA  Recommended  Guidelines 

EPA  OSWER  SW-846      Test  Methods  for  Evaluating  Solid  Waste 
EPA  570/9-75-001  Manual  of  Water  Well  Construction  Practices 

1 .3.5  Code  of  Federal  Regulations  (CFR) 

Title  29  Occupational  Health  and  Safety  Administration  (OSHA) 

29  CFR  1926/1910 

Title  40  Environmental  Protection  Agency 

1.3.6  ANSI/AWWA  A- 100-90     Standards  for  Water  Wells 

1.4  QUALITY  ASSURANCE 

All  work  shall  be  in  accordance  with  EPA  570/9-75-001.  Provide  each  system 
complete  and  ready  for  pump  installation  including  well  development  and  any 
required  aquifer  pumping  testing. 

1.5  SUBMITTALS 

1.5.1     Submit  all  documentation  in  accordance  with  Section  01 300,  Submittals. 


1.5.2     Manufacturer's  (Approval)  Catalog  Data 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 

1.0        GENERAL  (continued) 

A. 

Well  screens 

B. 

Casing 

C. 

Bentonite 

D. 

Cement 

E. 

Centralizers 

F. 

Sand 

1.5.3     Statements/Plans  (Approval) 

A. 

Well  drilling  procedure  describing  method  and  equipment  for  drilling  the  well. 

B. 

Well  installation  procedure  describing  methods,  techniques  and  equipment  to 
be  used. 

C. 

Well  development  procedure  describing  methods,  techniques  and  equipment 
to  be  used. 

1.5.4     Repc 

>rts  (Record) 

A. 

Boring  logs. 

B. 

Well  alignment  test  results. 

C. 

Well  completion  diagram. 

D. 

Records  of  corrective  action. 

E. 

Performance  monitoring  data. 

F. 

Well  development/test  pumping  logs. 

1.5.5     Certificates  (Record) 

A. 

Mill  certificates  for  all  casing. 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


1.0        GENERAL  (continued) 

B.         Mill  certificates  for  all  screens. 

1.6        PERMITS  AND  LICENSES 

The  drilling  Subcontractor  shall  possess  a  license  according  to  Commonwealth  of 
Massachusetts  requirements.  All  drilling/construction  personnel  shall  meet  the 
training  requirements  specified  in  29  CFR  1910.120,  "Health  and  Safety 
Requirements."  Contractor  shall  notify  the  Owner/Engineer  and  Underground 
Services  Alert  to  allow  sufficient  time  for  utilities  to  be  clearly  marked  prior  to  starting 
work.  The  Contractor  will  obtain  all  necessary  permits  for  the  drilling  and  installation 
of  applicable  wells. 


2.0  PRODUCTS 

2.1  MATERIALS 

2.1.1     Well  Casing  and  Screen 


B. 


All  blank  well  casing  shall  be  of  carbon  steel  or  PVC,  as  specified,  which 
conforms  to  ASTM  Standards  A53  or  F480-94,  respectively.  All  casing  shall 
be  of  new,  first  quality  material,  and  free  of  defects  in  workmanship  and 
handling.  The  new  casing  diameter  and  material  shall  be  as  indicated  on  the 
attached  well  schedule. 

Well  casing  shall  have  flush  threaded  flush  F480  joints  with  watertight  Viton 
O-ring  seals.  Casing  shall  be  supplied  in  3,  5,  10  and  20-foot  lengths.  Have 
on  hand  at  all  times  sufficient  quantities  of  each  length  and  schedule  of  pipe 
to  make  up  any  length  of  blank  casing  required.  Pipe  ends  shall  have 
protective  coverings  to  prevent  damage  during  transport. 


Casing  pipe  shall  be  epoxy  coated,  inside  and  outside  to  AWWA-A- 100-90. 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 

2.0        PRODUCTS  (continued) 

D.  All  well  screens  shall  be  factory  fabricated  wire-wound  continuous  slot  type 
Stainless  Steel  Type  304  meeting  ASTM  A312.  Trapezoidal  or  "V"-shaped 
wire  shall  be  helically  bound  around  an  array  of  equally  spaced  longitudinal 
rods  and  welded  at  each  intersection.  The  screen  slot  apperture  size  and 
filter  pack  grain  size  determination  shall  be  recommended  by  the  contractor. 
Screen  and  gravel  pack  size  selections  shall  be  based  on  the  criteria 
established  in  EPA  570/9-75-001,  Article  49.  Submittal  drawings  for 
individual  wells  shall  be  presented  to  the  Owner/Engineer  for  approval  prior 
to  placement  in  the  well  boring.  Slot  opening  may  be  modified  by  the 
Owner/Engineer  as  required  to  suit  individual  wells.  Well  screen  shall  be  of 
the  same  diameter  as  the  above  specified  well  casing.  Furnish  well  screens 
in  5,  10,  and  20-foot  lengths.  Provide  sufficient  quantities  to  make  up  any 
length  of  screen  required.  Screen  lengths  and  slot  size  are  found  on  the  well 
schedule  and  drawings. 

E.  Bottom  caps/well  sumps  at  the  bottom  of  each  well  shall  be  the  same 
material  as  the  well  screen  and  be  flush  threaded  for  connection  to  the 
bottom  section  of  the  screen/sump.  The  well  bottom  cap/sump  may  be 
fashioned  by  welding  a  plate  to  a  short  section  of  threaded  casing  provided 
that  both  plate  and  casing  are  stainless  steel,  and  that  welding  meets  ASTM 
A  312  specifications.  Sump  lengths  shall  be  5-feet  for  extraction  wells  and  2- 
feet  for  reinjection  wells. 

F.  Provide  appropriate  isolation  coupling  when  joining  the  stainless  steel 
screens  to  the  carbon  steel  well  casing  riser.  The  isolator  shall  be  of  a 
material  with  strength  compatibility  and  inside  pipe  diameter  to  that  of  the 
well  casing. 

G.  Provide  all  parts  of  each  well  casing/screen  assembly  from  a  single 
manufacturer. 

H.  Under  no  circumstances  will  casing  thread  lubricants,  tape,  pipe  dope  or  any 

other  potentially  contaminating  or  foreign  substance  be  used  during  well 
construction. 
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SPECIFICATION  FOR 

EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 

2.0        PRODUCTS  (continued) 

2.1.2     Centralizers 

A.   Well  Casing 

Well  casing  centralizers  for  attachment  to  the  wel 

I  casing  shall  be  fabricated  of 

304  stainless  steel  with  4  bands  that  expand  to  fill  the  annular  space  as  the 
centralizer  is  tightened.  Centralizers  shall  be  installed  just  below  the  bottom  of 
the  screened  zone,  at  20-foot  intervals  on  the  screened  section,  and  at  40-foot 
intervals  on  the  well  casing  above  the  top  of  the  screen. 

B.    In  Well  Piping 

Centralizers  (centering  guides)  for  attachment  to  the  extraction  well  submersible 
pump  discharge  pipe  and  injection  well  downcomer  pipe  shall  be  fabricated  from 
304  stainless  steel  or  compatible  material  to  which  the  centering  guides  will 
come  into  contact.  The  guides  shall  be  of  suitable  size  and  stiffness  to  center 
the  pipe  in  the  well  casing  to  allow  for  passage  of  cables  and  sounding  tube,  and 
withstand  the  rigors  of  repeated  installation,  operation  and  removal  of  the  pipe 
system.  The  centering  guides  will  be  placed  at  40  foot  intervals  or  one  per  pipe 
section  as  a  minimum. 

2.1.3     Sounding  Tube 

A  water  level  sounding  tube  shall  be  installed  within  the  well  casing.  The  sounding 
tube  shall  be  constructed  of  1-inch  nominal  inner  diameter  coiled  PVC  pipe.  Drill 
1/4-inch  diameter  hole  1-inch  from  the  bottom  of  the  open  lower  end  of  pipe  and 
install  a  3/16-inch  stainless  steel  bolt  as  a  water  level  probe  stop. 

The  well  sounding  tube  shall  extend  from  three  feet  above  the  screened  interval  of 
the  well  to  the  connection  on  well  cap. 

At  the  top  of  the  tube  a  barbed/threaded  coupling  will  be  welded  into  the  well  cap. 
The  PVC  pipe  will  be  attached  to  the  barbed  connection.  Install  a  threaded  pipe 
nipple  with  end  cap  above  the  well  cap.  Secure  sounding  tubes  to  pump  discharge 
line  with  plastic  ties.  Installation  of  the  sounding  must  allow  for  insertion  and 
passage  of  a  1/2-inch  diameter  by  7-1/2-inch  long  probe. 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 

9/5/96 


REV  NO. 
0 


NO:    02672 


PAGE     8     OF    26 


SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


2.0        PRODUCTS  (continued) 

2.1.4  Filter  Pack 

Clean  and  sanitized  granular  materials  used  for  filter  packing  shall  meet  the 
requirements  of  the  AWWA  A  100-90  standard  and  have  Natural  Sanitation 
Foundation  (NSF)  listing.  Tests  for  gradation  of  filter  pack  material  shall  be 
performed  according  to  the  method  of  testing  specified  in  ASTM  C136.  The 
uniformity  coefficient  of  the  filter  pack  shall  not  exceed  2.5. 

Granular  materials  size  determination/recommendations  shall  be  made  by  the 
drilling  contractor  for  each  well  installed.  Sieve  analyses  shall  be  completed  on 
formation  samples  collected  at  a  minimum  individual  of  5  feet  throughout  the  entire 
length  of  well  screen,  plus  15  feet  above  the  screen. 

Submit  to  the  Owner/Engineer  certified  laboratory  test  results  verifying  conformance 
of  the  filter  pack  material  to  the  specifications  along  with  the  5-pound  sample  of  the 
material  before  it  is  delivered  to  the  site. 

2.1.5  Transition  Sand 

Silica  sand  placed  directly  above  the  filter  pack  shall  be  as  specified  for  the  Filter 
Pack  except  that  less  than  1  percent  by  dry  weight  shall  pass  the  No.  100  sieve  and 
100  percent  shall  pass  the  No.  50  sieve. 

2.1.6  Bentonite  Seal 

A.  Powder  Slurry  Seal 

Bentonite  in  powder  form  for  preparing  the  slurry  seal  or  grout  mix  shall  be  a 
high  swelling  finely  ground  sodium  montmorielinate  such  as  produced  by 
American  Colloid  Company,  Skokie,  Illinois,  or  equal. 

B.  Pellet  Seal 

Bentonite  for  the  sealing  of  the  wells  may  be  in  granular  form  such  as  TR-30 
(deep  well  pellets)  by  PDS-Arkansas  or  equal  as  approved  by  the 
Owner/Engineer.  Above  water  level  bentonite  pellet  seals  shall  be  installed  and 
hydrated  to  ensure  sealing  of  the  bore. 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


2.0        PRODUCTS  (continued) 

2.1.7  Grout  Mix 

Grout  shall  consist  of  a  cement/sand/bentonite  slurry.  Portion  one  bag  of  cement  to 
not  more  than  6  gallons  of  water.  Four  to  five  (4  to  5)  pounds  of  powdered  bentonite 
per  bag  of  cement  may  be  used  to  reduce  shrinkage.  Add  20  -  40  sieve  sand  at  1:1 
ratio  as  appropriate.  Consistency  and  method  of  mixing  shall  be  approved  by  the 
Owner/Engineer.  The  use  of  special  cements  or  other  admixtures  (ASTM  C  494)  to 
reduce  permeability,  increase  fluidity,  and/or  control  set  time,  and  the  composition  of 
the  resultant  slurry  shall  be  approved  by  the  Owner/Engineer.  The  density  of  the 
slurry  mixture  for  tremie  grouting  shall  be  monitored  prior  to  placement  (using  a 
standard  mud  balance).  A  record  shall  be  kept  of  all  such  measurements.  The  time 
between  mixing  and  placement  and  the  total  volume  of  slurry  emplaced  shall  also  be 
recorded. 

A.  The  cement  shall  conform  to  ASTM  Designation  C  150  Type  I  or  II  Portland 
Cement. 

B.  Powdered  bentonite  for  the  grout  mix  shall  be  as  specified  for  the  bentonite 
slurry  seal. 

C.  Water  used  for  mixing  of  grout  shall   be  potable  water,   with   its  source 
approved  by  the  Owner/Engineer. 

2.1.8  Temporary  Wellhead  Protection 

A  temporary  protective  cover  shall  be  installed,  if  required  to  secure  the  well  heads, 
until  surface  completion  can  be  accomplished.  Protective  cover  size  and  type  shall 
be  approved  by  the  Owner/Engineer. 


2.2 


EQUIPMENT 


2.2.1     Wellhead  Vault 

A  wellhead  vault  will  be  provided  at  each  well  location  as  shown  on  the  installation 
drawings. 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


2.0        PRODUCTS  (continued) 

2.2.2  Submersible  Pump 

A  submersible  pump  with  associated  piping  and  power  cable  shall  be  installed  in 
each  extraction  well  as  shown  on  the  well  schedule  and  installation  drawings  in 
scope  of  work.  Pump  type  and  size  shall  be  per  the  specifications.  The  discharge 
pipe  shall  be  centered  inside  the  casing  with  pipe  guides  spaced  every  40  feet.  The 
wiring  that  connects  to  the  pump  motor  along  with  the  steel  safety  cable  to  support 
the  pump  assembly  shall  be  fastened  to  the  downcomer  pipe  at  approximately  10- 
foot  intervals.   Fasteners  may  be  accomplished  using  plastic  cable  ties. 

2.2.3  Wellhead  Piping  Assembly 

Extraction  and  injection  wellhead  piping  assemblies  in  the  vault  shall  be  constructed 
and  installed  as  shown  on  the  piping  drawings  and  specifications. 

A.  Injection  Well  Downcomer  Pipe 

The  downhole  delivery  system  (downcomer  pipe)  shall  deliver  the  specified 
flow  rate  for  each  well  without  generating  vacuum  conditions  in  the  pipe 
system.  The  downcomer  pipe  shall  have  a  2-inch  inner  diameter  and  extend 
from  the  discharge  end  at  a  depth  approximately  2 -feet  above  the  top  of  the 
screen  to  a  flanged  connection  located  above  the  top  of  the  well  cap.  The 
bottom  of  the  pipe  shall  have  a  diffuser  to  reduce  turbulence  in  the  well.  The 
pipe  shall  be  centered  inside  the  casing  using  pipe  guides  spaced 
approximately  every  40  feet.  The  top  of  the  pipe  must  be  flanged  and 
capped  so  as  to  allow  later  connection  of  the  incoming  piping  system,  in 
accordance  with  the  well  schedule  and  installation  drawings. 

B.  Extraction  Well  Pump  Discharge  Pipe 

The  submersible  pump  discharge  piping  shall  convey  pumped  water  from  the 
pumps  to  the  discharge  piping  connection  above  the  wellhead.  The  pipe 
shall  have  threaded  connections  and  be  of  a  diameter  to  match  the 
submersible  pump  discharge  connection.  The  pipe  shall  have  screwed 
connections  and  extend  to  the  flange  connection  above  the  well  cap  as 
shown  on  the  groundwater  extraction  well  details.  The  pipe  shall  be  capable 
of  supporting  the  submersible  pump  and  piping  to  the  depth  as  shown  on  the 
extraction  well  schedule.  Piping  material  size  and  assembly  shall  be  as 
shown  in  the  well  schedule  and  detail  drawings. 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


2.0        PRODUCTS  (continued) 
C.         Wellheads 


Extraction  Well  Wellhead 

The  top  of  the  extraction  well  shall  be  fitted  with  a  flanged  steel  well  cap  as 
shown  on  the  attached  drawing.  The  cap  shall  be  sealed  to  the  well  casing 
and  have  sealed  penetrations  for  submersible  pump  discharge  piping,  power 
cables  and  control  wiring.  A  1-inch  diameter  sounding  tube  shall  be  installed 
through  the  well  cap  in  accordance  with  Article  2.1.3.  A  stainless  steel  safety 
cable  shall  be  securely  attached  to  the  bottom  of  the  cap  and  of  sufficient 
length  and  strength  to  be  of  use  in  removing  the  submersible  pump  in  an 
emergency.  The  Contractor  shall  ensure  that  the  appurtenances  do  not 
interfere  with  each  other. 

Injection  Well  Wellhead 

The  top  of  each  injection  well  shall  be  fitted  with  a  compression  seal  steel 
cap  as  shown  on  attached  detail  drawing.  Bolts  shall  connect  the  cap  and 
compression  collar  to  an  expanding  neoprene  seal  so  as  to  provide  a  snug  fit 
inside  the  casing.  The  seal  and  the  cap  shall  contain  a  centered  hole  in 
which  the  injection  pipe  coupling  will  be  welded.  The  injection  pipe  shall  be 
extended  9-inches  above  the  cap  with  a  raised  face  flange  connection.  A 
1-inch  (minimum)  diameter  sounding  tube  will  also  be  installed  through  the 
well  cap,  in  accordance  with  Article  2.1.3.  A  3/4-inch  diameter  steel  vent 
pipe  with  ball  valve  shall  be  installed  through  the  well  cap.  A  stainless  steel 
safety  cable  shall  be  securely  attached  to  the  bottom  of  the  cap  and  below 
the  lowest  center  guide.  It  shall  be  of  sufficient  strength  to  remove  the 
downcomer  pipe  in  an  emergency.  The  Contractor  shall  use  appropriate 
care  to  ensure  that  all  appurtenances  do  not  interfere  with  each  other. 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


3.0  EXECUTION 

3.1  PREPARATORY  INSPECTION 

3.1.1  Site  Conditions 

Verify  work  site  conditions  and  conduct  all  preparatory  inspections  necessary  to 
determine  that  full  extent  of  the  work  required  to  make  the  completed  installation 
conform  to  the  drawings  and  specifications.  Discrepancies  or  inaccuracies  that  will 
prevent  full  prosecution  of  the  specified  work  shall  be  resolved  prior  to 
commencement  of  the  work. 

3.1.2  Materials 

Verify  that  necessary  materials  are  on  site,  properly  stored  and  the  required 
documentation  has  been  received  and  applicable  submittals  have  been  approved. 

3.1.3  Equipment 

Verify  that  all  equipment  for  well  bore  drilling,  well  installation,  well  testing  and  waste 
materials  management  is  available  and  operational. 

3.1.4  Personnel 

Verify  that  all  personnel  are  current  on  HAZWOPER  training  and  that  medical 
monitoring  is  up  to  date. 

3.2  PREPARATION 

3.2.1     Regulatory  Requirements 

Well  driller  shall  have  a  current  Commonwealth  of  Massachusetts  Driller 
License/Certification  as  (if)  required. 

Comply  with  Massachusetts  DEP,  Division  of  Water  Supply  Guidelines  and  Policies 
for  Public  Water  Systems,  1991/1993  as  applicable. 

Comply  with  any  other  local  applicable  Commonwealth  and  Federal  regulations  not 
specified  herein. 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


3.0        EXECUTION  (continued) 

3.2.2  Prepatory  Meeting 

Conduct  Preparatory  Phase  Meeting  with  Owner/Engineer  to  finalize  coordination  of 
materials,  potable  water,  waste  management,  quality  control,  well  installation,  well 
development  and  well  pumping  tests. 

3.2.3  Condition  of  Equipment 

All  equipment  and  materials  shall  be  in  good  operating  condition  at  all  times  and 
operated  and  maintained  in  strict  conformance  with  manufacturers' 
recommendations. 

3.2.4  Decontamination 

All  prefabricated  equipment  and  related  accessories  shall  be  decontaminated  at  the 
place  of  manufacturer  and  shipped  to  the  Contractor  in  hermetically  sealed 
packages.  If  the  packages  tear  or  otherwise  become  ineffective  in  sealing  the 
equipment  from  contamination,  decontaminate  those  materials  as  required  before 
placing  down  well. 

All  drilling  equipment  in  contact  with  the  well  bore,  screens  and  casings  used  for 
wells  subject  to  water  sampling  shall  be  in  a  sterile  and  contaminant  free  condition 
when  placed  into  the  ground.  Steam  clean  well  materials,  with  potable  water  only. 
prior  to  installation  in  the  borehole  and  protect  by  wrapping  in  plastic  or  placing  on 
clean  surface  while  holding  for  down  hole  placement. 

Drilling  equipment  in  contact  with  the  borehole  materials  shall  be  decontaminated 
between  well  fence  locations  to  prevent  cross-contamination. 

Contractor  shall  coordinate  decontamination  point  or  approval  of  decontamination 
apparatus/system  with  the  Owner/Engineer. 


3.2.5  Training 

Contractor  shall  have  the  appropriate  equipment  and  trained  personnel  to  perform 
the  extraction/injection  well  installations  and  well  development  as  specified  herein. 

3.2.6  Site  Geology  Review 

Contractor  shall   review  the  site  geology  with  the  Owner/Engineer  for  potential 
wellbore  drilling  and  well  casing  installation  problems. 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


3.0        EXECUTION  (continued) 

3.2.7  Wellbore  Siting 

Contractor  shall  verify  location  of  each  well  bore  with  the  Owner/Engineer.  The 
exact  depth  below  ground  surface  will  be  reviewed,  interpreted  and  finalized  from 
the  well  schedule  and  field  survey  data. 

3.2.8  Staging  and  Storage  Areas 

Any  onsite  staging  and  storage  areas  that  are  necessary  during  site  activities  shall 
be  approved  by  the  Owner/Engineer.  Drill  cuttings  may  be  temporarily  stored  at  the 
Subcontractor's  temporary  storage  area  or  disposed  of  as  approved  by 
Owner/Engineer. 

3.2.9  Water  Source 

The  Construction  Manager  will  identify  one  source  of  potable  water  for  use  during 
drilling  and  well  installation.  The  Contractor  shall  be  responsible  for  obtaining  the 
water  from  the  designated  source  and  transporting  the  water  to  the  drilling  site.  The 
Contractor  shall  be  responsible  for  providing  all  deionized  water  required  to  perform 
the  work. 


3.2.10  Waste  Management  Coordination 

Contractor  shall  ensure  that  sufficient  containers  are  present  and  positioned  for 
collecting  drill  cuttings,  drilling  fluids,  well  development  water  and  well  pumping 
discharge  water.  Coordinate  with  Owner/Engineer  for  appropriate  sampling  and 
disposal  of  cuttings  and  liquids. 

3.2. 11  Grid  Stake  Protection  and  Property  Damages 

Subcontractor  shall  protect  and  maintain  survey  and  grid  stakes  as  well  as  the 
property  of  others  against  damage  from  equipment  and  vehicular  traffic.  Any 
damage  shall  be  repaired  by  the  Subcontractor  at  the  Subcontractor's  expense. 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


3.0        EXECUTION  (continued) 
3.3         INSTALLATION 

3.3.1  Wellbore  Drilling  Method 

The  preferred  drilling  method  for  extraction  and  reinjection  wells  is  cased  drilling 
techniques.  The  essence  of  this  preferences  is  to  stabilize  the  borehole  during 
drilling,  minimize  borehole  wall  disturbance,  and  improve  well  development  time. 
Drilling  techniques  requiring  the  use  of  drilling  fluids  other  than  clean,  potable  water 
will  not  be  allowed. 

The  contractor  shall  maintain  well  plumbness  and  alignment  as  defined  in  the 
AWWA  A-1 00-90  standard.  The  AWWA  A1 00-90  standard  will  be  strictly  adhered  to 
in  order  to  evaluate  the  acceptability  of  the  extraction  and  reinjection  wells. 
Completed  wells  not  meeting  the  maximum  allowable  horizontal  deviation  from  the 
vertical  may  be  reinjected.  The  drilling  contractor  will  not  be  compensated  for 
borings  deemed  unacceptable  because  of  poor  plumbness  and  alignment.  Well 
construction  casings  installed  for  the  purpose  of  placing  the  gravel  pack  material  will 
be  tested  for  plumbness.  Completed  well  casings  will  be  tested  for  alignment. 

Cuttings  shall  be  discharged  onto  heavy  plastic  laid  on  the  ground.  Monitor  and 
dispose  of  cuttings  as  specified  in  Article  3.11,  Disposal  of  Cuttings  and  Well 
Development  Water  in  this  section.  Stop  hole  advancement  as  directed  by  the 
Owner/Engineer.  All  loose  soil  material  shall  be  removed  from  the  hole. 

3.3.2  Borehole  Logging 

During  the  progress  of  each  boring,  keep  a  continuous  and  accurate  log  of  the 
materials  encountered  and  a  complete  record  of  the  operation  of  installing  the  well 
casing.  Soil  cuttings  observed  shall  be  described  on  a  boring  log  in  accordance  with 
Unified  Soil  Classification  System.  (The  Contractor  shall  be  aware  of  hole  depth  at 
all  times  and  shall  inform  Owner/Engineer  of  the  same  upon  request.) 

Records  shall  include  at  least  the  following  data: 

A.  Names  of  driller  and  inspector. 

B.  Dates  and  times  of  beginning  and  completion  of  work. 

C.  Identifying  number  and  location  of  test  boring. 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


3.0        EXECUTION  (continued) 

D.  Diameter  and  description  of  casing. 

E.  Total  length  of  each  size  of  casing. 

F.  Length  of  casing  extending  below  ground  surface  at  the  completion  of  the  boring. 

G.  Depth  to  top  of  each  different  material  penetrated. 

3.3.3  Well  Boring  Location/Size/Depth 

The  well  boring  shall  be  drilled  at  location  shown  on  drawing  and  to  depth  as 
specified  in  the  well  schedule  or  as  directed  by  the  Owner/Engineer. 

The  boring  diameter  shall  be  of  sufficient  size  to  allow  for  the  accurate  placement  of 
the  screen,  well  casing,  centralizers,  sounding  tube,  filter  pack,  tremie  pipe,  seals, 
filter  pack  and  grout. 

3.3.4  Wellbore  Flushing 

After  the  completed  depth  is  reached  and  the  borehole  is  stabilized  the  borehole 
shall  be  flushed  to  remove  suspended  cuttings.  Drill  rods  or  drill  casing  shall  be 
removed  in  such  a  manner  (e.g.  vented  hoisting  swivel)  that  minimizes  the  creation 
of  differential  pressures  in  the  borehole  fluid  and  the  formation.  (No  payment  will  be 
authorized  by  the  Owner/Engineer  for  redrilling  due  to  localized  caving  and  hole 
collapse  caused  by  bit-swabbing  damage  or  negligence.) 

3.3.5  Well  Casing  Assembly  and  Installation 

The  extraction  well/reinjection  well  casing  will  be  assembled  and  placed  down 
borehole  as  specified  and  as  shown  on  the  attached  drawings.  Assembly  will 
include  bottom  cap,  screen,  riser  casing  and  centralizers.  Assembled  well  casing 
will  be  suspended  from  surface  in  a  manner  to  preclude  accidental  movement  during 
backfill  of  annular  space.  (Do  not  force  assembly  down  hole.) 

3.3.6  Sealing  Borehole  Bottom 

If  borehole  was  overdrilled,  it  shall  be  sealed  to  the  bottom  of  the  filter  pack  elevation 
with  a  bentonite  slurry  seal.  The  slurry  seal  shall  be  allowed  to  set-up  so  that  it  does 
not  contaminate  the  filter  pack. 
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SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


3.0        EXECUTION  (continued) 

3.3.7  Filter  Pack  Placement 

Pack  the  annular  space  around  each  well  screen  with  the  specified  filter  pack 
material  to  the  level  shown  on  the  installation  drawings. 

Exact  placement  of  the  filter  pack  will  depend  on  field  conditions,  but  in  general  the 
filter  pack  will  extend  from  a  depth  of  5  feet  below  the  bottom  of  the  screened  to  10 
feet  above  the  top  of  the  screened  interval.  The  filter  pack  shall  be  installed  through 
a  tremie  pipe  placed  so  that  sand  will  not  drop  more  than  10  feet  below  the  bottom 
of  the  tremie.  The  depth  to  the  top  of  the  sand  will  be  continuously  sounded  using  a 
weighted  measuring  line  as  the  filter  pack  is  installed.  Outer  drill  casing  or  casing 
pipe,  will  be  raised  periodically  as  the  filter  pack  is  installed,  taking  care  to  ensure 
that  the  top  of  the  sand  is  always  above  the  bottom  of  the  outer  drill  casing  being 
removed/lifted. 

After  initial  filter  pack  placement,  the  inside  of  the  well  screen  will  be  gently  swabbed 
for  approximately  15  minutes  to  encourage  settling  of  the  newly  installed  filter  pack. 
Additional  material  will  then  be  added  until  the  top  of  the  filter  pack  is  at  the  correct 
depth. 

Any  water  added  to  tremie  the  sand  shall  be  potable  grade  obtained  in  accordance 
with  Article  3.2.9  Water  Source.  All  filter  pack  material  shall  be  protected  from 
contamination  prior  to  placement  by  either  storing  it  in  plastic-lined  bags  or  in  a 
location  protected  from  the  weather  and  contamination  on  plastic  sheeting.  All  filter 
pack  materials  shall  be  transported  to  the  well  site  in  a  manner  that  prevents 
contamination  by  other  soils,  oils  and  grease,  and  other  chemicals. 

3.3.8  Transition  Sand  Placement 

Pack  the  annular  space  around  the  casing  above  the  filter  pack  with  the  specified 
transition  sand  to  a  thickness  of  not  less  than  2  feet  using  the  same  techniques  as 
for  the  filter  pack. 
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3.0        EXECUTION  (continued) 

3.3.9  Bentonite  Seal  Placement 

A  minimum  5  foot  bentonite  slurry  seal  consisting  of  Volclay  grout  (or  approved 
equal)  shall  be  tremie  injected  into  the  specified  interval  above  the  transition  sand 
after  the  sand  has  been  allowed  to  settle.  Prepare  the  slurry  in  a  mixing  plant  at  the 
bentonite  powder  to  water  ratio  recommended  by  the  manufacturer.  The  quantity  of 
slurry  will  be  calculated  on  the  basis  of  filled  annulus.  Measure  the  consistency  of 
the  slurry  using  a  mud  balance,  such  as  those  manufactured  by  American  Colloid 
Company.  After  the  bentonite  slurry  seal  is  installed  to  the  correct  depth  and  the 
outer  casing  is  raised  so  that  the  bottom  of  the  casing  is  at  the  top  of  seal,  the 
bentonite  slurry  seal  shall  be  allowed  to  set-up  for  a  period  of  at  least  one  hour 
before  any  other  activity  on  the  well  is  performed. 

3.3.10  Borehole  Annulus  Closure 

The  well  casing  and  sounding  tube  shall  have  a  minimum  of  1  1/2  foot  stick-up 
above  ground  surface.  The  borehole  annular  space  from  the  top  of  the  bentonite 
slurry  seal  to  approximately  20  feet  below  the  finish  grade  (bottom  of  vault)  shall  be 
filled  with  native  sand  (non-contaminated  drill  cuttings).  All  non-native  backfill  of 
boring  must  be  approved  by  the  Owner/Engineer. 

3.3.1 1  Wellhead  Completion 

The  final  20  feet  of  annular  space  to  bottom  of  vault  shall  be  grouted  with  a 
cement/bentonite  slurry  in  accordance  with  Article  2.1.7.  The  top  of  the  grout  will  be 
set  at  the  T.O.C.  (top  of  concrete)  elevation  of  wellhead  vault  slab.  The  space 
between  the  grout  and  the  vault  floor  slab  shall  be  filled  and  finished  during 
installation  of  the  vault.  (Important  Note:  All  annular  grout  placed  above  the 
finished  vault  floor  elevation  will  have  to  be  removed.  See  wellhead  vault  detail  on 
attached  drawings.) 

3.3.12  Well  Development 

Well  development  shall  be  performed  as  soon  as  practical  after  installation,  but  no 
sooner  than  24  hours  after  grouting  is  completed.  The  following  goals  are 
established  for  determining  that  well  development  is  satisfactory: 
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3.0        EXECUTION  (continued) 

A.   Well  Development  Goals 


The  first  requirement  is  hydraulic  in  nature  and  assures  that  the  well  is 
hydraulically  efficient,  meaning  that  minimal  head  loss  will  occur  due  to 
formation  disturbance  during  drilling.  The  recommended  procedure  is  to 
surge  the  well  for  1/2  to  1  hour,  let  the  water  level  in  the  well  recover  fully, 
and  then  pump  the  well  at  a  constant  rate  for  a  fixed  time  (e.g.,  20  minutes). 
Pumping  rate  during  development  shall  be  1.5  times  the  design  flow  rate  for 
the  well.  A  half-hour  should  be  sufficient  for  water  level  recovery,  but 
measurements  of  water  elevation  must  be  made  to  confirm  a  return  to 
equilibrium.  This  development-test  cycle  is  repeated  as  many  times  as 
necessary  until  the  ending  drawdowns  for  two  successive  cycles  are 
essentially  the  same  (no  further  reduction  in  drawdown).  The  rate  of 
pumping  shall  be  held  constant  from  one  cycle  to  the  next.  The  hydraulic 
requirement  for  extraction  well  development  is  met  when  drawdown  reduction 
ceases,  assuming  the  well  has  been  adequately  stressed  by  the 
development  method. 

A  second  requirement  is  that  the  wells  will  be  developed  until  the  water  is 
generally  clear  and  free  of  silt.  Five  Nephelometric  Turbidity  Units  (NTUs) 
will  be  used  as  a  goal  for  well  development.  Turbidity  shall  be  measured  with 
a  portable  turbid  meter  such  as  that  manufactured  by  Hach  (model  21  OOP)  or 
approved  equal. 

The  wells  shall  be  developed  by  alternately  pumping  and  surging  using  the 
airlift  pump  or  turbine  pump  with  surge  block  installed  to  the  development 
pipe.  A  hydrocarbon  air  filter  shall  be  used  within  the  airlift  system.  Water 
generated  during  development  of  the  extraction  wells  shall  be  managed  per 
Article  3.1 1,  Disposal  of  Drill  Cuttings  and  Well  Waste  Water. 
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3.0        EXECUTION  (continued) 

B.  Well  Development  by  Surging: 

•  Well  development  by  surging  shall  be  completed  with  a  spudding  action  (up 
and  down  motion)  by  using  either  a  single  or  double  solid  or  valved  surge 
block.  The  spudding  action  shall  be  a  minimum  of  30  strokes  per  minute. 
The  surge  block  is  lowered  until  it  is  below  the  static  water  level  and  a 
relatively  gentle  surging  action  is  begun.  As  water  begins  to  move  easily  in 
and  out  of  the  well  screen,  the  length  of  stroke  of  the  surge  block  is 
increased,  thus  increasing  the  force  of  the  surging  movement.  Surging  shall 
proceed  from  top  of  screen  to  bottom  in  a  manner  to  prevent  the  surging  tool 
from  becoming  sand  blocked  or  causing  damage  to  the  screened  section.  If 
the  surging  action  causes  the  disruption  of  the  seal  around  the  casing,  use  of 
the  surge  block  must  be  discontinued. 

When  accumulated  sediment  reaches  a  depth  of  one  (1)  foot  in  the  lower 
screen  length,  the  sediment  shall  be  removed  by  bailing  or  other  appropriate 
method  before  well  development  continues.  Well  development  shall  continue 
until  the  water  is  relatively  free  from  sand,  silt,  and  turbidity,  and  the  water 
pH,  conductivity,  and  temperature  are  stable,  within  10%  over  three 
successive  water  grab  samples.  Final  approval  of  the  well  development  shall 
be  by  the  Owner/Engineer. 

C.  Well  Development  by  Airlift 

•  The  airlift  method  shall  consist  of  a  system  which  prevents  spraying  of 
contaminants  into  the  air.  It  may  be  necessary  to  install  an  eductor  pipe  in 
the  well.  The  eductor  pipe  system  will  minimize  the  chance  to  letting  a  large 
burst  of  air  injected  into  the  well  screen  intake  area  to  be  projected  into  the 
formation.  For  6  inch  extraction  wells,  the  recommended  sizes  of  the  eductor 
pipe  and  air  line  are  4  inches  and  1-1/4  inches,  respectively. 

•  When  accumulated  fines  reach  a  depth  of  one  (1)  foot  in  the  lower  screen 
length,  the  fines  shall  be  removed  by  bailing,  pumping  or  other  appropriate 
method  before  well  development  continues.  Well  development  shall  continue 
until  the  water  is  relatively  free  from  sand,  silt,  and  turbidity,  and  the  water 
pH.  conductivity,  and  temperature  are  stable,  within  10%  over  three 
successive  water  grab  samples.  Final  approval  of  the  well  development  will 
be  by  the  Owner/Engineer. 
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3.0        EXECUTION  (continued) 

3.4        WELL  PERFORMANCE  TESTING 

A  well  performance  pumping  test  shall  be  performed  by  the  Contractor  in  all  of  the 
new  extraction  and  injection  wells.  The  pumping  tests  are  intended  to  assure  that 
installed  wells  function  properly  identify  sand  production  problems,  and  to  determine 
the  wells'  capacity.  The  extraction  wells  shall  be  step-tested  to  determine  specific 
capacity.  Each  well  must  be  able  to  pump  at  the  maximum  pumping  rate  specified 
by  the  Owner/Engineer.  Each  well  shall  recover  from  development  procedures  for  a 
minimum  of  24  hours  prior  to  the  well  test.  All  test  results  (drawdowns  and  pumping 
rates)  shall  be  submitted  in  support  of  pump  design. 

3.4.1  Equipment 

The  Contractor  shall  install  a  temporary  pump  capable  of  producing  up  to  twice  the 
design  flowrate  of  the  well  and  all  other  temporary  support  equipment  as  required  to 
perform  the  test.  The  Contractor  shall  assume  all  liability  for  damage  to  the  pump 
from  sand  entering  the  well.  The  pump  shall  be  set  to  within  3  feet  of  the  bottom  of 
the  well  screen.  The  Contractor  shall  furnish  a  calibrated  flow  meter  and 
accessories  necessary  to  accurately  measure  up  to  the  maximum  flow  from  the 
pump. 

3.4.2  Sand  Content  Test 

Following  development,  the  extraction  well  shall  be  pumped  at  the  approximate 
design  flow  rate  until  turbidity  levels  have  stabilized.  After  pumping  at  this  rate  for  2 
hours,  the  sand  content  shall  not  exceed  5  milligrams  per  liter  (mg/l)  of  water  as 
determined  for  a  sample  of  water  representative  of  the  entire  flow  in  the  discharge 
line.  Sand  content  is  defined  as  the  dry  weight  of  material  retained  by  the  #200 
sieve  per  volume  of  water.  If  the  sand  content  is  still  5  mg/l  or  greater  after  2  hours, 
development  shall  resume  until  sand  content  is  reduced  to  5  mg/l.  When  the  sand 
content  criterion  has  been  met,  the  well  shall  be  overpumped  at  a  discharge  rate 
approximately  50  percent  greater  that  the  design  rate  for  15  minutes.  Samples  of 
suspended  sediments  shall  be  collected  and  measured. 
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3.0        EXECUTION  (continued) 

3.4.3     Step-Drawdown  Tests 

After  installing  appropriate  pumping  equipment  in  the  well,  the  Contractor  shall 
conduct  step-drawdown  tests  before  performing  other  tests.  After  measuring  the 
static  water  level  in  the  well,  commence  pumping  at  a  constant  rate  (+_5  percent) 
equal  to  1/4  of  the  design  flowrate  of  the  well  and  continue  for  2  hours  or  shorter 
(i.e.,  one  hour)  until  the  drawdown  at  the  well  is  stabilized.  Water  levels  shall  be 
measured  and  recorded  during  the  test  every  30  seconds  for  the  first  five  minutes, 
then  every  minute  for  the  next  five  minutes,  then  every  five  minutes  for  10  to  45 
minutes,  then  every  15  minutes  for  45  to  120  minutes.  The  sounding  tube  shall  be 
used  for  measuring  water  levels.  The  pumping  rate  shall  then  be  increased  to  the 
1/2  of  the  desired  production  rate  and  continued  for  another  one  or  two  hours. 
Measurements  shall  be  taken  according  to  the  same  schedule  as  previously 
described.  This  shall  be  repeated  for  the  3/4  production  and  full  production  rate. 

Immediately  following  this  step,  two  additional  steps  shall  be  conducted  according  to 
the  same  production  increase  rate,  to  determine  if  the  well  has  sufficient  capacity  to 
produce  at  those  rates  for  the  required  time  (120  minutes).  If  the  pump  breaks 
suctions  at  a  pumping  rate  prior  to  the  two  hours,  subsequent  steps  at  higher  rates 
need  not  be  attempted;  however;  the  flow  rate  shall  be  reduced  until  the  water  level, 
while  pumping  stabilizes  at  least  2  feet  above  the  pump  intake  and  the  test  shall  be 
continued  for  the  remainder  of  the  two  hours.  Discharge  water  must  be  contained  in 
a  sufficiently  large  tank(s),  transported  and  discharged  as  described  in  Article  3.11, 
Disposal  of  Drill  Cuttings  and  Well  Wastewater. 

3.5        QUALITY  CONTROL 


3.5.1     Field  Inspections 

Field  inspections  shall  be  performed  by  Contractor  to  qualitatively  assess  the  work 
and  materials  including,  but  not  limited  to  the  following: 

A.  Visual   inspection   of  all   materials   used   and   the   review   of   all    material 
certifications  before  they  are  placed  down  hole. 

B.  That  all  down  hole  materials  and  equipment  is  properly  decontaminated  and 
protected  from  contamination  during  transport  and  installation. 

C.  That  screens  and  casings  for  wells,  subject  to  water  sampling,  were  kept  in  a 
sterile  and  contaminated  free  condition  until  placed  in  the  ground. 
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3.0        EXECUTION  (continued) 

D.  That  drilling  equipment  is  properly  decontaminated  to  prevent  cross 
contamination  from  previous  boreholes. 

E.  That  ground  surface  is  protected  from  drilling  fluid/waste  contamination 
during  well  installation  and  the  drilling/development  fluids  and  other 
generated  wastes  are  properly  contained. 

F.  That  the  well  installation  meets  the  requirements  of  this  section. 

G.  That  the  final  borehole/well  depth  is  placed  according  to  attached  well 
schedule  and  confirmed  by  the  Owner/Engineer. 

H.  That  a  boring  log/monitor  well  record  is  maintained  for  each  borehole. 

I.  That  a  well  completion  record  was  prepared  for  each  well  installed  during  the 

actual  well  installation. 

J.  That  the  boring  log  and  well  completion  records  are  submitted  as  required  to 

MADEP  with  duplicate  copies  provided  to  the  Owner/Engineer. 

3.6        WELLS  PROTECTION  AND  IDENTIFICATION 


3.7 


At  all  times  during  the  progress  of  the  work,  precautions  shall  be  used  to  prevent 
tampering  with  the  well  or  the  entrance  of  foreign  material  into  it.  Wellheads/vaults 
shall  be  locked  and  kept  secure  at  all  times.  A  metal  tag  shall  be  affixed  to  the  well 
cap.  The  metal  tag  shall  be  stamped  with  the  well  identification  number  and  the  top 
of  casing  elevation  (in  msl  feet)  as  determined  by  the  Contractor's  surveyor.  The 
Contractor  shall  provide  2  sets  of  keys  per  wellhead  lock  to  the  Owner/Engineer. 

GROUNDWATER  OBSERVATIONS 


Observations  and  recording  of  water  levels  during  and  at  the  completion  of  the 
drilling  operations  on  a  site  shall  be  made  according  to  the  following  guidelines: 

A.  Date,  time,  and  depth  from  the  ground  surface  to  the  first  encountered  water 

surface. 


B.  Notes  pertaining  to  any  noticeable  loss  or  rise  of  water  during  the  advancing 

of  a  boring,  to  include  date,  time,  and  depth  to  which  the  water  dropped  in 
the  boring  or  height  to  which  it  rose  in  the  casing. 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 

9/5/96 


REV  NO. 


NO:    02672 


0 


PAGE     24     OF    26 


SPECIFICATION  FOR 
EXTRACTION  AND  REINJECTION  WELL  INSTALLATION 


3.0        EXECUTION  (continued) 

C.  Date,  time,  and  depth  to  the  water  surface  at  the  completion  of  each 
borehole,  both  immediately  before  removing  the  casing  and  before  leaving 
the  boring  location  after  the  drill  casing  has  been  removed. 

D.  Notes  regarding  weather:  rain,  snow,  clear;  temperature  (estimate  to  nearest 
10°  F). 

E.  Notes  regarding  any  special  drilling  techniques  or  procedures,  such  as  the 
use  of  any  drilling  fluids  other  than  water. 

3.8        ABANDONMENT  AND  COMPLETION  OF  BORINGS 


A.  Borings  shall  not  be  abandoned  before  reaching  the  final  depth  authorized  by 
the  Owner/Engineer  except  with  the  approval  of  the  Owner/Engineer. 

B.  Borings  abandoned  before  reaching  required  depth,  because  of  an 
obstruction  or  other  reasonable  cause  not  permitting  completion  of  the  boring 
by  supplementary  boring  adjacent  to  the  original  boring,  may  be  made  by 
means  other  than  specified  only  with  the  Owner/Engineer  approval. 

C.  Abandoned  borings  may  be  allowed  to  collapse  and  backfilled  with  native 
sand.  In  the  event  contaminated  soil  is  encountered,  the  borehole  will  be 
cement  grouted  from  the  water  table  to  ground  surface.  No  grouting  will  be 
permitted  below  the  water  table. 

3.9        DRILLING  FLUIDS,  SOLVENTS,  GLUES  AND  LUBRICANTS 

Do  not  use  any  drilling  fluids  other  than  potable  water  unless  specifically  approved 
by  the  Owner/Engineer.  No  glue  or  welding  solvents  will  be  allowed  in  casing 
assembly.  Do  not  use  oil,  grease,  or  other  petroleum  derived,  lubricants  on  drill 
rods,  tools,  and  casings.  Any  material  employed  as  a  drilling  fluid  or  lubricant  shall 
be  approved  by  the  Owner/Engineer  prior  to  its  use. 
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3.0        EXECUTION  (continued) 

3.10  DECONTAMINATION 

All  drill  rigs,  pumps,  and  tools  (casing  and  rods)  shall  be  steam  cleaned,  and  if 
necessary,  scrubbed  with  tri-sodium  phosphate  (TSP)  and  potable  water  prior  to 
setting  up  at  the  drilling  location  and  prior  to  site  departure.  More  frequent 
decontamination  of  rigs  may  be  required  depending  on  actual  exposure  to 
contaminated  conditions.  Containerize  decontamination  water  if  cuttings  generated 
during  drilling  are  determined  to  be  contaminated  as  described  in  Article  3.11, 
Disposal  of  Cuttings  and  Well  Waste  Water.  Alternative  decontamination 
procedures  and  methods  shall  be  approved  by  the  Owner/Engineer  prior  to  their 
use.  Perform  decontamination  at  a  specially  designated  decontamination  area  as 
authorized  by  the  Owner/Engineer. 

3.1 1  DISPOSAL  OF  DRILL  CUTTINGS  AND  WELL  WASTE  WATER 

3.11.1  Monitor    cuttings    generated    during    drilling    with    a    PI    meter    for    evidence    of 
contamination. 

A.  If  PI  meter  readings  are  lower  than  5  ppm  in  the  ambient  air  above  the 
cuttings,  dispose  of  the  cuttings  on-site  in  the  immediate  vicinity  of  the  boring 
by  spreading  out  level  on  the  ground  surface  upon  completion  of  drilling. 

B.  If  PI  meter  readings  are  higher  than  5  ppm,  segregate  cuttings  and 
decontamination  fluids  in  DOT  approved  containers  (Spec  17H  for  soils  and 
17E  for  fluids)  supplied  by  the  Contractor  and  transport,  at  the  end  of  activity 
or  each  day,  to  the  Otis  ANG  hazardous  waste  storage  facility,  Building  204, 
located  on  the  MMR.  All  drummed  materials  will  become  the  property  of 
MMR;  characterization  and  drum  disposal  will  be  the  responsibility  of  MMR. 

3.11.2  Well  Waste  Water 

Containerize  all  well  development  and  pumping  test  water  and  test  for  the  four 
organic  contaminants  of  concern  by  GC  method  or  other  method  approved  by  the 
Owner/Engineer. 

A.  If  contaminant  concentrations  are  below  treatment  facility  target  clean  up 

levels,  discharge  the  water  onto  the  ground. 
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3.0        EXECUTION  (continued) 
B. 


If  concentrations  are  greater  than  target  clean  up  levels,  the  water  shall  be 
either: 

Discharged  through  the  groundwater  treatment  system  when  operational; 

Appropriately  characterized,  containerized,  transported  and  disposed  off-site. 

Ensure  all  transportation  and  disposal  means  and  methods  comply  with  all 
state  and  Federal  regulatory  authorities.  Furnish  Owner/Engineer  with 
written  documentation  and  records  verifying  receipt  and  the  quantity  received 
of  each  load  at  the  disposal  facility  and  verification  of  proper  disposal. 


3.12  WELL  RELOCATIONS 

In  the  event  that  the  soil  or  groundwater  is  determined  to  be  contaminated  the 
Owner/Engineer  reserves  the  right  to  abandon  and  relocate  well  locations  as 
described  in  the  article  entitled  Abandonment  and  Completion  of  Borings  as 
specified  in  this  section. 

3.13  WELL  ACCEPTANCE 

It  is  the  responsibility  of  the  Contractor  to  properly  construct  and  install,  develop,  and 
test  all  wells  according  to  the  requirements  of  these  specifications  so  that  they  are 
suitable  for  the  intended  purpose.  If  the  Contractor,  due  to  his  negligent 
construction,  installs  wells  that  are  not  functional  or  not  in  accordance  with 
specifications,  the  Owner/Engineer  will  disapprove  the  well  and  direct  the  Contractor 
to  repair  it  at  the  Owner/Engineer's  discretion.  This  work  shall  be  done  at  no 
additional  cost  to  the  project. 
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SPECIFICATION  FOR 
CHAIN  LINK  FENCING 


1.0 


GENERAL 


1.1 


1.2 


Description 

This  specification  along  with  the  drawings  covers  the  furnishing  of  all 
material,  equipment,  accessories,  tools,  services,  transportation,  labor,  and 
supervision  required  to  install  a  complete  chain  link  fencing  system. 

A.  Work  Included 

1.  Delivery   of  material  to  job   site  with    proper   handling   and 
storage. 

2.  Installation  of  chain  link  fencing  and  hardware. 

3.  Installation  of  gates. 

4.  Installation  of  barbed  wire  security  extensions   and   barbed 
wire. 

B.  Related  Work  by  Others 

1.  Clearing  and  grading. 

2.  Finished  hardware  such  as  padlock  and  other  devices  which 
are  not  an  integral  part  of  the  gate  latch  system. 

3.  Electrical  hook-up  for  electrically  operated  gate. 

C.  Definition 

1 .  Security  Fence 

Security  fence  shall  be  7  feet  high  plus  3  strands  of  barbed 
wire  for  a  total  height  of  8  feet. 

Quality  Assurance 

A.  Contractor  Qualification 
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SPECIFICATION  FOR 
CHAIN  LINK  FENCING 


1.0        GENERAL  (continued) 

1. 


1.3 


1.5 


The  installer  must  be  experienced  in  chain  link  fence 
installation  and  must  examine  conditions  under  which  fence 
and  gates  are  to  be  installed. 

All  work  shall  be  executed  with  good  workmanship  and 
produced  by  methods  recognized  as  reliable  industrial 
practices. 


Unloading  and  Handling 

All  materials  shall  be  unloaded  and  handled  with  reasonable  care.     Avoid 
dragging  materials  over  gravel  or  paved  surfaces. 


1.4        Submittals 


None. 

Reference  Standards  (Latest  Edition) 


1. 


2. 


3. 


7. 


ASTM  A  90: 
ASTM  A  121: 
ASTM  A  123: 
ASTM  A  153: 
ASTM  A  491: 
ASTM  A  585: 
ASTM  A  641: 


Standard  Test  method  for  weight  of  coating  on 
zinc  coated  (galvanized)  iron  or  steel  articles. 


Standard         specification         for 
(galvanized)  steel  barbed  wire. 


zinc-coated 


Standard       specification       for       zinc       (hot-dip 
galvanized)  coatings  on  iron  and  steel  products. 

Standard  specification  for  zinc  coating  (hot-dip)  on 
iron  and  steel  hardware. 

Standard  specification  for  aluminum  coated  steel 
chain-link  fence  fabric. 

Standard  specification  for  Aluminum  coated  steel 
barbed  wire. 

Standard  specification  for  zinc  coated  (galvanized) 
carbon  steel  wire. 


ASTM  C  33: 


Specification  for  concrete  aggregates. 
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SPECIFICATION  FOR 
CHAIN  LINK  FENCING 


2.0 


PRODUCTS 


2.1 


Framing  Materials 

A.  Steel  Framing.  Posts.  Gates.  Rails,  and  Braces 

1 .  All  structural  and  roll-formed  shapes  shall  conform  to  the 
provisions  of  ASTM  A123  for  galvanizing.  Zinc  weight  shall  be 
determined  in  accordance  with  ASTM  A90. 

2.  All  tubular  members  shall  comply  with  the  provisions  of  ASTM 
A120,  Schedule  40,  for  weight  and  coating. 

B.  Line  Posts  Spacing  (10'-0"  maximum) 

1.  Fabric  up  to  and  including  8-0"  in  height:  1.875"  x  1.625"  x 
0.121"  thick  roll-formed  "C"  section  or  2"  Schedule  40  (2.375 
OD)pipe. 

2.  Fabric  between  8'-0"  and  12-0"  in  height:  2.25"  x  1.70"  x 
0.121"  thick  roll-formed  "C"  section  or  2-1/2"  Schedule  40 
(2.875  OD)  or  pipe  or  H-Post  weighing  4.1  plf. 

C.  End.  Corner,  and  Pull  Posts 

1.  Fence  up  to  and  including  12'-0"  in  height:  3.5"  x  3.5"  x 
0.1345"  thick  roll-formed  corner  section  or  2-1/2"  Schedule  40 
(2.875  OD)  pipe. 

2.  Pull  Post:   Every  500  feet. 

D.  Swing  Gate  Posts 

a.  Gate  leaves  up  to  and  including  6'-0"  wide.  3.5"  x  3.5"  x 
0.1345"  thick  roll-formed  corner  section  or  2-1/2"  Schedule  40 
(2.875  OD)  pipe. 

b.  Gate  leaves  6'-0"  and  up  to  and  including  13'-0"  wide.  3-1/2" 
Schedule  40  (4.000  OD)  pipe. 

c.  Gate  leaves  over  13'-0"  and  up  to  and  including  18'-0".  6" 
Schedule  40  (6.625  OD)  pipe. 
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SPECIFICATION  FOR 
CHAIN  LINK  FENCING 


2.0        PRODUCTS  (continued) 

d. 


Gate  leaves  over  18'-0"  and  up  to  and  including  30'-0".     8" 
Schedule  40  (8.625  OD)  pipe. 


E.  Slide  Gate  Posts 

(Roll  or  overhead  slide)  with  openings  to  and  including  60'-0".  3-1/2" 
Schedule  40  (4.0  OD)  pipe. 

F.  Slide  Gate  Posts 

(Cantilevered)  for  openings  to  and  including  40'-0".  3-1/2"  Schedule 
40  (4.0  OD)  pipe. 

G.  Tod  Rails 

1.625"  x  1.25"  x  .0747"  thick  roll-formed  section  or  1-1/4"  Schedule  40 
(1.660  OD)  pipe. 

H.  Bracing 

One  brace  assembly  shall  be  used  for  each  end  or  gate  post  and  two 
brace  assemblies  for  each  corner  or  pull  post. 

Tension  braces  shall  be  3/8  inch  diameter  or  larger  galvanized  steel 
truss  rods  with  tumbuckle  adjustment  and  with  fittings  corresponding 
to  the  type  of  post  used.  The  braces  shall  extend  from  a  line  post  to 
the  related  gate,  corner,  pull  or  end  post. 

Compression  braces  shall  be  1.66  inch  OD  (2.27  lb/ft)  field  cut,  with 
end  fittings  corresponding  to  type  of  post  used.  The  braces  shall 
extend  to  the  adjacent  line  post  at  the  height  of  fabric  or  at  a  height  as 
recommended  by  the  manufacturer. 

I.  Too  and  Bottom  Tension  Wires 

No.  7  gauge  galvanized  steel  spring  coil  wire  having  a  zinc  coating  of 
1.6  ounce  per  square  foot  of  surface  area.  For  PVC  coated  fabric  use 
6  (0.192")  gauge  PVC  coated  tension  wire. 
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SPECIFICATION  FOR 
CHAIN  LINK  FENCING 


2.0        PRODUCTS  (continued) 


Tension  Bars 


K. 


1/4  inch  x  3/4  inch  galvanized  steel  bar.   Length  to  be  1  inch  less  than 
full  height  of  fabric. 

Tension  Bands 


1/8"  x  1"  galvanized  carbon  steel  with  beveled  edges,   spaced  at 
intervals  not  exceeding  15  inches. 

L.  Post  Tods 

Pressed  steel  or  malleable  iron,  designed  as  a  weathertight  closure 
cap  for  all  posts. 

M.  Fittinas 


N. 


All  fence  fittings  shall  be  malleable  iron  and  hot  dipped  galvanizing 
conforming  to  ASTM  A153. 

Bolts  -  Nuts 


3/8"  galvanized  steel  carriage  bolts  and  hex  nuts  and  hot  dipped 
galvanized  conforming  to  ASTM  A153. 

O.         Barbed  Wire  Supporting  Arms 

1.  Heavy  pressed  steel  or  malleable  iron,  complete  with 
provisions  for  anchorage  to  tubular  end,  corner,  and  pull  posts 
attaching  3  rows  of  barbed  wire  to  each  arm.  Barbed  wire 
arms  are  not  required  on  terminal  posts.  Single  45°  arms 
shall  be  integral  with  a  post  top  weather  cap.  Arms  shall  be 
capable  of  withstanding,  without  failure,  250  pounds  downward 
pull  at  outermost  end  of  arm. 

2.  On  terminal  posts,  the  post  is  extended  to  receive  the  3 
strands  of  barbed  wire.  The  barbed  wire  changes  from  a  45° 
plane  to  a  vertical  plane  at  these  locations. 

3.  Supporting  arms  shall  be  faced  outward. 
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SPECIFICATION  FOR 
CHAIN  LINK  FENCING 


2.0        PRODUCTS   (continued) 
P.  Barbed  Wire 


1.  Three  strands  running  the  entire  length  of  fence  above  fabric, 
including  gates;  each  strand  consisting  of  two  12-1/2  gauge 
wire  with  14  gauge,  4  point,  round  barbs  spaced  approximately 
3  inches  on  center  for  heavy  security. 

2.  Finish  shall  be: 

a.  Galvanized  ASTM  A121,  Class  3  for  galvanized  and 
PVC  coated  fabric. 

b.  Aluminized  finish,  ASTM  A585,  Class  II  for  aluminum 
coated  fabric. 


2.2        Fabric 


A.  Aluminum-Coated  Steel  Wire  Fabric 

Chain  link  fabric  shall  be  woven  from  9  gauge  (.0148")  (coated  size) 
wire  in  a  2  inch  mesh  conforming  to  ASTM  A491.  Minimum  coating 
weight  shall  be  .40  oz/sq.  ft.  of  wire  surface. 

C.  Selvage  Edges 

Top  selvage  barbed  and  twisted,  and  bottom  selvage  knuckled. 

D.  Ties 

1.  Fasten  galvanized  and  aluminized  fabric  to  line  posts  with  9 
gauge  aluminum  wire  ties  14  inches  apart  and  to  tension  wires 
with  11  gauge  galvanized  hog  rings  at  intervals  not  exceeding 
24  inches. 

2.  Fasten  PVC  coated  fabric  to  line  posts  with  PVC  coated  steel 
ties  at  intervals  not  to  exceed  15  inches.  Fasten  PVC  fabric  to 
tension  wire  at  intervals  of  24  inches  with  PVC  coated  hog 
rings. 
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SPECIFICATION  FOR 
CHAIN  LINK  FENCING 


2.0        PRODUCTS   (continued) 
2.3        Gates 


A. 


Fabrication 


Fabricate  gate  perimeter  frames  of  1-1/2"  Schedule  40  (1.90 
OD)  pipe.  Provide  additional  horizontal  and  vertical  members 
to  ensure  proper  gate  operation  and  for  attachment  of  fabric, 
hardware,  and  accessories. 

Assemble  gate  frames  by  welding  or  fittings  and  rivets  for  rigid 
connections.  Use  same  fabric  as  for  fence,  unless  otherwise 
indicated. 

install  fabric  with  tension  bars  at  vertical  edges,  and  tie  at  top 
and  bottom  edges.  Attach  tension  bars  to  gate  frame  with 
tension  bands. 

Attach  hardware  with  rivets  or  by  other  means  which  will 
provide  security  against  removal  or  breakage. 

Provide  diagonal  cross-bracing  consisting  of  3/8  inch  diameter 
adjustable  length  truss  rods  on  gates  where  necessary  to 
provide  frame  rigidity  without  sag  or  twist. 


2. 


Hardware 


Provide  the  following  hardware  and  accessories  for  each  gate; 
furnish  heavy  galvanized. 

a.  Hinges: 

Pressed  steel  or  malleable  iron  to  suit  gate  size,  nonlift- 
off  type,  offset  to  permit  180°  gate  opening.  Provide  1 
pair  of  hinges  for  each  leaf. 

b.  Latch: 

Forked  type  or  plunger-bar  type  to  permit  operation 
from  either  side  of  gate.  Provide  padlock  eye  as  inte- 
gral part  of  latch. 
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SPECIFICATION  FOR 
CHAIN  LINK  FENCING 


2.0        PRODUCTS  (continued) 


2.4        Concrete 


c.  Keeper: 

Provide  keeper  for  all  vehicle  gates  which  automatically 
engages  the  gate  leaf  and  holds  it  in  the  open  position 
until  manually  released. 

Double  Gates 

Provide  gate  stops  for  all  double  gates  consisting  of 
mushroom  type  or  flush  plate  with  anchors.  Set  in  concrete  to 
engage  the  center  drop  rod  or  plunger  bar.  Provide  locking 
device  and  padlock  eyes  as  an  integral  part  of  the  latch, 
requiring  one  padlock  for  locking  both  gate  leaves. 

Sliding  Gates 

Provide  manufacturer's  standard  heavy-duty  track,  ball  bearing 
hanger  sheaves,  overhead  framing  and  supports,  guides, 
stays,  bracing,  and  accessories. 

All  hardware  shall  be  hot-dipped  galvanized  conforming  to 
ASTM  A153. 


3.0 


EXECUTION 


Concrete  consisting  of  Portland  Cement  shall  comply  with  ASTM 
C150,  aggregates  shall  comply  with  ASTM  C33,  and  clean  potable 
water  shall  be  used.  Mix  materials  to  obtain  concrete  with  a  minimum 
28-day  compressive  strength  of  2500  psi,  using  at  least  4  sacks  of 
cement  per  cubic  yard. 


3.1        The  Contractor  shall  inspect  the  area  to  verify  the  following: 

a.  The  fence  line  shall  be  cleared  of  all  trees,  stumps,  and  brush  or 

accessible  overhang  within  5  feet  of  fence  (or  within  property  lines  if 
closer  than  5  feet  to  property  line). 
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SPECIFICATION  FOR 
CHAIN  LINK  FENCING 


3.0        EXECUTION  (continued) 


The  area  shall  be  cleared  and  fence  line  graded  so  that  bottom  of  the 
fence  fabric  will  be  within  2  inches  of  the  ground  line,  except  at  ditch 
crossings. 


3.2        Anchors 


A.  All  posts  shall  be  set  in  foundations  or  anchored  the  size  and  depth  of 

which  shall  be  as  follows: 


1. 
2. 


LINE  POSTS 


36"  deep  x  1 0"  diameter  or  larger 


End  Corner  and  44"  deep  x  12"  diameter  or  larger 
PULL  POSTS 


GATE  POSTS 


Depth  14  times  and  diameter  4  times 
the  nominal  diameter  of  posts 


B.  In  all  cases,  the  anchor  shall  extend  at  least  3  inches  below  the  frost 
line. 

C.  The  post  shall  be  set  in  fresh  concrete  so  that  4  inches  of  concrete 
extends  below  the  bottom  of  the  post,  plumbed  in  each  direction,  and 
braced  adequately  so  as  to  remain  in  the  correct  position  until  after 
concrete  has  attained  its  final  set.  The  top  of  the  anchor  shall  be  cone 
shaped  to  drain  water  away  from  the  post,  and  shall  stand 
approximately  1  inch  above  the  ground  line  at  the  perimeter  of  the 
anchor. 

D.  Keep  exposed  surfaces  of  concrete  moistened.  Allow  concrete  to 
attain  at  least  75%  of  its  minimum  28  day  compressive  strength 
before  tension  wires,  barbed  wire,  and  fabric  is  installed.  Gates  shall 
not  be  hung  until  concrete  has  attained  its  full  design  strength. 

3.3        Ditch  Crossing 

A.  Wherever  the  fence  line  crosses  open  ditches,  the  Contractor  shall 

provide    a     sketch    detailing    the    fence    crossing    to     suit     local 
circumstances  and  to  conform  with  the  following  specification. 
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SPECIFICATION  FOR 
CHAIN  LINK  FENCING 


3.0        EXECUTION  (continued) 


1.  The  gap  between  the  bottom  of  the  fence  fabric  and  the 
contour  of  the  ditch  shall  be  closed  with  barbed  wire  in  parallel 
strands  6  inches  on  center. 

2.  The  barbed  wire  shall  be  securely  anchored  in  such  a  way  that 
the  bottom  strand  is  within  2  inches  of  the  contour  of  the 
ground. 

3.  Posts,  as  required,  shall  be  not  less  than  2  inch  iron  pipe  size, 
galvanized  steel,  and  set  in  concrete  anchors.  The  anchors 
shall  conform  to  the  specifications  of  paragraph  3.2  except  that 
the  top  of  the  anchor  shall  be  flush  with  the  bottom  of  a 
normally  dry  ditch  or  not  less  than  1  inch  above  low  water  line 
when  water  is  normally  present. 


B. 


Brace  Assemblies 


Install  braces  so  posts  are  plumb  when  diagonal  rod  and  fabric  are 
under  proper  tension. 

Tension  Wire 


Install  tension  wire(s) 
with  ties  or  clips. 


before  stretching  fabric,  and  tie  to  each  post 


Fabric 

Pull  fabric  taut  and  tie  to  posts,  rails,  and  tension  wire(s).  Anchor 
fabric  to  framework  so  that  fabric  remains  in  tension  after  pulling  force 
is  released.  When  joining  rolls  of  fabric  their  ends  shall  be  patched 
and  joined  by  a  spiral  connecting  link.  Install  fabric  on  security  side  of 
fence. 


E. 


Tension  Bars 


Thread  through  fabric  and  secure  to  posts  with  tension  bands. 
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SPECIFICATION  FOR 
CHAIN  LINK  FENCING 

3.0        EXECUTION  (continued) 
F.  Barbed  Wire 


Install  3  parallel  wires  on  each  45°  extension  arm.  Pull  wire  taut  and 
fasten  securely  to  each  extension  arm  with  tension  bands.  Refer  to 
paragraph  2.1 .0(3)  for  direction  of  extension  arms. 

G.         Gates 

Install  gates  plumb,  level,  and  secure  for  full  opening  without 
interference.  Install  ground-set  items  in  concrete  for  anchorage,  as 
recommended  by  the  fence  manufacturer.  Adjust  hardware  for 
smooth  operation  and  lubricate  where  necessary. 

H.  Fasteners 

Install  nuts  for  tension  band  and  hardware  bolts  on  side  of  fence 
opposite  fabric  side.  Peen  ends  of  bolts  or  score  threads  to  prevent 
removal  of  nuts. 

I  Repair  and  Clean-Up 

1.  Repair  damaged  galvanized  areas  with  Rustoleum's  7085 
Cold  Galvanizing  Compound  (Aerosol  Spray)  or  approved 
equal. 

2.  All  excess  fencing  materials  and  other  debris  resulting  from 
fence  construction  shall  be  collected  and  promptly  removed 
from  the  site. 
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SPECIFICATION  FOR 
CONCRETE  REINFORCEMENT 


1.0 


2.0 


GENERAL 


1.1 


Description 

A.  This  section  describes  the  requirements  for  concrete  reinforcement 

in  concrete  structures  and  foundations,  as  shown  on  the  Drawings. 


1.2 


Related  Sections 


1. 

2. 


Section  03300 
Section  03600 


-  Cast-ln-Place  Concrete 

-  Grouting 


1.3        Reference  Standards  (Latest  Edition) 


1. 


ACI  318: 


Building    Code    Requirements    for    Reinforced 
Concrete 


ANSI/ASTM  A  185:   Specifications  for  Welded  Steel  Wire  Fabric  for 
Concrete  Reinforcement 


1.4 


3.  ASTM  A  61 5: 

Submittals 


Specifications  for  Deformed  and     Plain  Billet- 
Steel  Bars  for  Concrete  Reinforcement 


1.  Shop    Drawings:       Indicate    bar    sizes,    spacing,    locations,    and 

quantities  of  reinforcing  steel,  bending,  and  cutting  schedules  and 
supporting  and  spacing  devices. 


1.5 


Quality  Assurance 

1 .  Perform  work  in  accordance  with  ACI  318. 

PRODUCTS 

A.  Reinforcing  steel  shall  be  made  from  deformed  new  billet  stock  and  shall 

conform  to  ASTM  A  61 5,  Grade  60. 


B 


Reinforcement  chairs  shall  be  non-corrosive. 
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SPECIFICATION  FOR 
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2.0  PRODUCTS  (continued) 

C.  All  reinforcement  shall  be  free  from  oil,  mill  scale  and  excessive  rust  or 
other  coatings  that  will  destroy  or  reduce  bond. 

D.  Welded  Steel  Wire  Fabric:  ASTM  A  185  gages,  spacing,  and  dimensions 
as  shown  on  the  Drawings. 

E.  Tie  Wire:   Minimum  16  gage  annealed  type. 

F.  Chairs,  Bolsters,  Bar  Supports.  Spacers:  Sized  and  shaped  for  strength 
and  support  of  reinforcement  during  concrete  placement  conditions 
(including  load  bearing  pad  on  bottom  to  prevent  vapor  barrier  puncture). 

G.  Special  Chairs,  Bolsters,  Bar  Supports,  Spacers  Adjacent  to  Weather 
Exposed  Concrete  Surfaces:  (Plastic  coated  steel)  type;  size  and  shape  as 
required. 

30  EXECUTION 

3  1         Installation 

A.  Accurately  form  reinforcement  to  the  dimensions  indicated. 

B.  Bend  all  bars  cold.    Do  not  straighten  in  a  manner  which  will  injure 
the  material. 

C.  Space  and  position  bars  as  shown  on  the  Drawings. 

D.  Provide    the    following    concrete    protective    covering    for    main 
reinforcement,  unless  noted: 

1.  3"  for  all  concrete  deposited  directly  against  the  ground,  and 
for  all  concrete  in  liquid  retaining  structures. 

2.  2"  for  all  formed  concrete  exposed  to  weather  or  in  contact 
with  the  ground  or  water. 

3.  3/4"  for  concrete  slabs  and  walls  and  1-1/2"  for  beams  and 
girders  not  exposed  to  weather  nor  in  contact  with  the  ground. 

4.  2"  for  columns  in  all  cases  (protective  covering  for  spirals  or 
ties  shall  be  not  less  than  1-1/2"  nor  less  than  1-1/2  times  the 
maximum  size  of  coarse  aggregate). 
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3  0  EXECUTION  (continued) 


5.        Concrete   protection  shall  always  be  at  least  equal   to  the 
diameter  of  the  bars. 

E.  Splice  and  tie  reinforcement  in  accordance  with  the  requirements  of 

ACI  318,  and  shown  on  the  Drawings. 
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SPECIFICATION  FOR 
CAST-IN-PLACE  CONCRETE 


1.0  GENERAL 

1.1  Description 

This  section  describes  the  requirements  to  furnish  all  labor,  material,  tools, 
equipment,  and  supervision  necessary  for  the  construction  of  all  plain  and 
reinforced  concrete  work  as  called  for  on  the  project  drawings  and  as 
specified  herein. 

1.2  Related  Sections 

1 .  Section  03200  -    Concrete  Reinforcement 

2.  Section  03600  -    Grouting 

1.3  Reference  Standards  (Latest  Edition) 

1.        ACI211:  Recommended         Practice         for        Selecting 

Proportions  for  Normal  Weight  Concrete 

Structural  Concrete  for  Buildings 

Guide  for  Concrete  Floor  and  Slab  Construction 

Recommended  Practice  for  Measuring,   Mixing, 
Transporting,  and  Placing  Concrete 

Recommended      Practice     for     Hot     Weather 
Concreting 

Recommended     Practice     for     Cold     Weather 
Concreting 

Standard  Practice  for  Curing  Concrete 

Guide  for  Formwork  for  Concrete 

Concrete  Sanitary  Engineering  Structures 

Guide  to  Sealing  Joints  in  Concrete  Structures 

Standard  Method  of  Making  and  Curing  Concrete 
Test  Specimens  in  the  Field 


2. 

ACI  301: 

3. 

ACI  302: 

4. 

ACI  304: 

5. 

ACI  305R: 

6. 

ACI  306R: 

7. 

ACI  308: 

8. 

ACI  347R: 

9. 

ACI  350: 

10. 

ACI  504R: 

11. 

ASTM  C  31 
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1.0  GENERAL  (continued) 

12.  ASTMC33: 

13.  ASTMC39: 

14.  ASTMC94: 

15.  ASTMC150: 

16.  ASTMC172: 

17.  ASTMC260: 

18.  ASTMC330: 

19.  ASTMC494: 


20.      ASTM  C  948: 


21.      ASTM  D  1751 


22.  ASTM  D  1752 

23.  ASTM  D  2103: 

24.  CRD  C  572: 


Specification  for  Concrete  Aggregates 

Test  for  Compressive  Strength  of  Cylindrical 
Concrete  Specimens 

Specification  for  Ready-Mixed  Concrete 

Specification  for  Portland  Cement 

Sampling  Fresh  Concrete 

Standard  Specification  for  Air-Entraining 
Admixtures  for  Concrete 

Specification  for  Lightweight  Aggregate  for 
Structural  Concrete 

Specification  for  Chemical  Admixtures  for 
Concrete 

Test  Method  for  Dry  and  Wet  Bulk  Density, 
Water  Absorption  and  Apparent  Porosity  of  Thin 
Sections  of  Glass  Fiber  Reinforced  Concrete 

Specification    for   Pre-Formed  Expansion    Joint 

Fillers    for    Concrete     Paving  and     Structural 

Construction  (Non-Extruding  and  Resilient 
Bituminous  Types) 

Standard  Specification  for  Pre-Formed  Sponge 
Rubber  and  Cork  Expansion  Joint  Filler  for 
Concrete  Paving  and  Structural  Construction 

Specification  for  Polyethylene  Film  and  Sheeting 

Corps  of  Engineers  Specification  for  Poly  (Vinyl 
Chloride)  Water  Stops 
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SPECIFICATION  FOR 
CAST-IN-PLACE  CONCRETE 


1.0  GENERAL  (continued) 

1.4        Submittals 

A.  Design  Mixes 

1.  Submit  design  mixes  and  laboratory  test  reports  indicating  that 
the  concrete  ingredients  and  proportions  will  result  in  concrete 
mixes  meeting  requirements  specified. 

B.  Hot  and  Cold  Weather  Concreting 

1.  Submit  proposed  methods  for  compliance  with  hot  and  cold 
weather  requirements. 

C.  Certificates 

1.  Submit  certificate  stating  that  each  admixture  used  is  identical 
in  composition  to  the  sample  used  for  acceptance  testing  and 
is  compatible  with  all  other  materials  in  the  design  mix. 

D.  Batch  Tickets 

1.  Submit  delivery  ticket  from  the  concrete  supplier  with  each 
batch  delivered  to  the  site,  setting  forth  the  following 
information: 

a.  Name  and  supplier 

b.  Name  of  batching  plant  and  location 

c.  Date 

d.  Serial  number  of  ticket 

e.  Truck  number  and  batch  number 

f.  Contract  number  and  location 

g.  Volume  of  concrete  (cubic  yards) 

h  Class  of  concrete  (2500  psi,  3000  psi,  or  4000  psi) 
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SPECIFICATION  FOR 
CAST-IN-PLACE  CONCRETE 

1.0  GENERAL  (continued) 

i. 
J- 


1.5 


1.6 


m. 
n. 


Time  loaded  and  amount  of  water  added 

Type  and  brand  of  cement 

Weight  of  cement 

Maximum  size  of  aggregate 

Weights  of  fine  and  coarse  aggregates 

Types  and  amounts  of  admixtures 


E.         Working  Drawings 

1.         Show  details  of  form  types,  form  ties,  expansion  joints,  and 
construction  joints. 

Quality  Assurance 

A.         Perform  work  in  accordance  with  ACI  301 . 

Maintain  one  copy  of  all  referenced  standard  documents  on  site. 

Acquire  cement  and  aggregate  from  same  source  for  all  work. 

Conform  to  ACI  305R  when  concreting  during  hot  weather. 

Conform  to  ACI  306R  when  concreting  during  cold  weather. 

Conform  to  ACI  504R  when  installing  joint  sealer. 

Conform  to  ACI  302  when  constructing  floor  slab. 
Supplementary  Requirements 

This  specification  shall  be  supplemented  by  the  following: 
A.         Design  drawings,  which  shall  take  precedence  over  this  specification. 
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SPECIFICATION  FOR 
CAST-IN-PLACE  CONCRETE 


1.0  GENERAL  (continued) 

B.  Applicable  technical  standards  as  noted  on  the  design  drawings. 

C.  Local  building  code  requirements. 
2.0           PRODUCTS 

2.1  Concrete  Materials 

A.  Cement 

Cement  shall  be  Type  II  Portland  Cement,  conform  to  ASTM  C150, 
unless  otherwise  specified. 

B.  Fine  and  Coarse  Aggregate 

1.  Coarse  aggregate  shall  be  gravel  or  crushed  stone,  well 
graded  from  fine  to  coarse  within  prescribed  limits,  meeting  the 
requirements  of  ASTM  C33.  Maximum  nominal  coarse 
aggregate  shall  be  1",  except  for  mass  or  foundation  concrete, 
maximum  size  shall  be  1-1/2". 

2.  Fine  aggregate  shall  be  sand,  clean,  and  sharp 

C.  Water 

Water  used  in  mixing  concrete  shall  be  potable  and  free  of  injurious 
amounts  of  oils,  acids,  alkalies,  sulfates,  and  other  deleterious 
substances. 

D.  Aggregate  for  Lightweight  Concrete 

Where  lightweight  concrete  is  specified  on  the  drawings,  the 
aggregate  shall  conform  to  ASTM  C  330. 

2.2  Admixtures 

Approval  of  the  Engineer  is  required  prior  to  use  of  admixtures. 
A.         Air  Entrainment:  ASTM  C260 

B  Chemical:  ASTM  C494 
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SPECIFICATION  FOR 
CAST-IN-PLACE  CONCRETE 

2.0           PRODUCTS  (continued) 

C. 

Fly  Ash:                      ASTM  C61 8,  Class  C 

2.3 

Accessories 

A. 

Bondina  Aaent 

1.  Two  component  epoxy  resin  "Sonobond"  as  manufactured  by 
Soneborn  Building  Products. 

2.  Two    component    liquid    epoxy    or    paste    "Concresive"    as 
manufactured  by  Master  Builders. 

B. 

VaDor  Barrier 

Clear  polyethylene  film,  not  less  than  10  mils  thick,  recommended  for 
below  grade  application  conforming  to  ASTM  D2103. 

C. 

WaterstoDS 

Waterstops  shall  be  either  rubber  or  PVC  material  of  the  dumbell  or 
center  bulb  type,  installed  as  shown  on  the  drawing  meeting  Corps  of 
Engineers  Specification  CRD-C572. 

2.4 

Jo 

nt  Devices  and  Filler  Materials 

A.         Joint  Filler  (For  Interior  or  Exterior  use) 


Type  "A":    ASTM  D  1751  asphalt  impregnated  fiberboard  or  felt,  1/2 
inch  thick,  tongue  and  groove  profile. 

B.        Joint  Filler  (For  Interior  use  only) 

Type    "C":        ASTM     D     1752     premolded     sponge     rubber    fully 
compressible  with  recovery  rate  of  95  percent. 


C.         Sealant 


Polysulfide  or  Epoxy,  chemical  resistant  sealer  with  minimum 
ranae  of  exDansion  -  contraction  of  25  Dercent 
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SPECIFICATION  FOR 
CAST-IN-PLACE  CONCRETE 


2.0  PRODUCTS  (continued) 

2. 


Joint  primer,  backer  rod  and  bond  breaker  tape,  as  specified 
by  sealant  manufacturer. 


2.5        Concrete  Mix 


B. 


E. 
F. 

G. 


Concrete  for  equipment  foundations,  paving  and  structural  slabs  shall 
have  a  minimum  compressive  strength  of  3,000  psi  in  28  days, 
unless  design  requirements  warrant  use  of  concrete  with  higher 
strength  whereas  the  contract  drawings  will  indicate  minimum 
compressive  strength  requirements.  The  concrete  shall  be  normal 
weight  and  proportioned  in  accordance  with  ACI  21 1 . 

Concrete  for  liquid  retaining  structures  shall  have  a  minimum 
compressive  strength  of  4,000  psi  in  28  days.  The  concrete  shall  be 
proportioned  in  accordance  with  ACI  211,  subject  to  the  following 
special  requirements: 


1. 


Maximum  Water-Cement  Ratio: 


0.45. 


2.  Minimum  Cement  Content:  564  lbs.  per  cubic  yard,   unless 
otherwise  specified. 

3.  Air  Content:      6  ±  1  percent. 

4.  Slump:    1"  minimum,  3"  maximum  for  footing,  4"  maximum  for 
beams,  slabs,  and  walls. 

Design  mixes  shall  be  based  on  the  required  over-design  factor  in 
ASTM  C94,  assuming  a  coefficient  of  variation  equal  to  15. 

Use  accelerating  admixtures  in  cold  weather  only  when  approved  by 
Engineer.  Use  of  admixtures  will  not  relax  cold  weather  placement 
requirements. 

Use  of  calcium  chloride  will  not  be  permitted. 

Use  set  retarding  admixtures  during  hot  weather  only  when  approved 
by  Engineer. 

Add  air  entraining  agent  to  normal  weight  concrete  mix  for  work 
exposed  to  exterior. 
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SPECIFICATION  FOR 
CAST-IN-PLACE  CONCRETE 


2.0 


PRODUCTS  (continued) 
H. 


Concrete  shall  be  placed  at  slumps  in  accordance  with  ACI  301,  with 
the  exception  of  concrete  placed  with  super  elasticizer. 


I. 

Concrete  for  electrical  duct  banks  shall  have  a  minimum  9  pounds  of 
red  oxide  coloring  agent  added  per  cubic  yard  of  concrete. 

2.6 

Formwork 

A. 

The  design  and  construction  of  the  formwork  shall  be  in  accordance 
with  the  recommendation  of  ACI  347R. 

B. 

Provide  forms  for  all  concrete.     Do  not  use  earth  cuts  for  vertical 
surfaces  except  when  indicated. 

C. 

External  corners  of  structures  and  foundations  above  grade  shall  be 
formed  with  one  inch  chamfer,  unless  otherwise  noted. 

D. 

Forms   for   beam   and    girder   sides,    column    and    similar   vertical 
structural  members  may  be  removed  after  24  hours,  provided  the 
concrete  is  sufficiently  hard. 

E. 

Supporting  forms  or  shoring  shall  not  be  removed  until  structural 
members  have  acquired  sufficient  strength  to  safely  support  their 
own  weight  and  any  construction  load,  but  in  no  case  shall  they  be 
removed  in  less  than  7  days. 

3.0 

EXECUTION 

3.1 

Examination 

A. 

Verify  site  conditions. 

B. 

Verify  requirements  for  concrete  cover  over  reinforcement. 

C. 

Verify  that  anchors,  seats,  plates,  reinforcement  and  other  items  to 
be  cast  into  concrete,  are  accurately  placed,  positioned  securely,  and 
will  not  cause  hardship  in  placing  concrete. 

JE 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 


8/23/96 


REV  NO. 


NO: 


03300 


PAGE     9     OF    12 


SPECIFICATION  FOR 
CAST-IN-PLACE  CONCRETE 


3.0  EXECUTION  (continued) 

3.2        Preparation 


A.  Prepare  previously  placed  concrete  by  cleaning  with  steel  brush  and 
applying  bonding  agent  in  accordance  with  manufacturer's 
instructions. 

B.  In  locations  where  new  concrete  is  dowelled  to  existing  work,  drill 
holes  in  existing  concrete,  insert  steel  dowels,  and  pack  solid  with 
non-shrink  grout  or  epoxy  grout  as  shown  on  the  drawing  per 
manufacturer  instruction. 

3.3        Placing  Concrete 

A.  Conform  to  the  requirements  of  ACI  304,  Chapter  6,  except  concrete 
for  liquid  retaining  structures  shall  be  placed  according  to  the 
requirements  of  ACI  350,  Chapter  4. 

B.  Concrete  sections  more  than  3  feet  in  the  least  dimension  are  termed 
mass  concrete  and  shall  conform  to  the  special  provision  of  ACI  301, 
Chapter  14,  in  addition  to  all  applicable  provisions  specified. 

C.  Ensure  reinforcement,  inserts,  embedded  parts,  formed  expansion 
and  contraction  joints,  and  anchor  bolts  are  not  disturbed  during 
concrete  placement. 

D.  Install  vapor  barrier  under  interior  slabs  on  grade.  Lap  joints 
minimum  6  inches  and  seal  watertight  by  sealant  applied  between 
overlapping  edges  and  ends. 

E.  Repair  vapor  barrier  damaged  during  placement  of  concrete 
reinforcing.  Repair  with  vapor  barrier  material;  lap  over  damaged 
areas  minimum  6  inches  and  seal  watertight. 

F.  Separate  slabs  on  grade  from  vertical  surfaces  with  1/2  inch  thick 
joint  filler. 


Install  joint  devices  in  accordance  with  manufacturer's  instructions. 
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SPECIFICATION  FOR 
CAST-IN-PLACE  CONCRETE 


3.0  EXECUTION  (continued) 

H.  Install  construction  joint  devices  in  coordination  with  floor  slab  pattern 
placement  sequence.  Set  top  to  required  elevations.  Secure  to 
resist  movement  by  wet  concrete. 

I.  Apply  sealants  in  joint  devices  in   accordance  with   manufacturer 

instructions  and  ACI  504R. 

J.  Maintain  records  of  concrete  placement.  Record  date,  location, 
quantity,  air  temperature,  and  test  samples  taken. 

K.  Place  concrete  continuously  between  predetermined  expansion, 
control,  and  construction  joints. 

L.  Do  not  interrupt  successive  placement;  do  not  permit  cold  joints  to 
occur. 

3.4  Separate  Floor  Toppings 

A.  Prior  to  placing  floor  topping,  roughen  substrate  concrete  surface  and 
remove  deleterious  material.   Broom  and  vacuum  clean. 

B.  Place  required  dividers  edge  strips,  reinforcing  and  other  items  to  be 
cast  in. 

C.  Apply  bonding  agent  to  substrate  in  accordance  with  manufacturer's 
instructions. 

3.5  Concrete  Finishing 

A.         Finish  concrete  surfaces  in  accordance  with  ACI  301 . 


B.  Wood  float  surfaces  which  will  receive  quarry  tile  ceramic  tile  terrazzo 
with  full  bed  setting  system. 

C.  Steel  trowel  floor  surfaces  which  will   receive   carpeting,    resilient 
flooring,  seamless  flooring  thin  set  quarry  tile,  thin  set  ceramic  tile. 

D.  Broom  finish  surfaces  which  are  scheduled  to  be  exposed. 

E.  In  areas  with  floor  drains,   maintain  floor  elevation   at  walls;   pitch 
surfaces  uniformly  to  drains  as  indicated  on  drawings. 


JE 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


® 


DATE 


8/23/96 


REV  NO. 


NO: 


03300 


TT 


PAGE     11      OF    12 


SPECIFICATION  FOR 
CAST-IN-PLACE  CONCRETE 


3.0  EXECUTION  (continued) 

F.         Area  paving  and  sidewalks  shall  receive  a  broom  finish. 
3.6        Curing  and  Protection 

A.  Immediately  after  placement,  protect  concrete  from  premature  drying, 
excessively  hot  or  cold  temperatures,  and  mechanical  injury. 

B.  Maintain  concrete  with  minimal  moisture  loss  at  relatively  constant 
temperature  for  period  necessary  for  hydration  of  cement  and 
hardening  of  concrete. 

C.  Cure  concrete  in  accordance  with  ACI  308. 

D.  Cure  floor  slabs  using  one  of  the  following  methods: 
1.         Ponding: 


Maintain  100  percent  coverage  of  water  over 
floor  slab  areas  continuously  for  4  days. 

Spray  water  over  floor  slab  areas  and  maintain 
wet  for  7  days. 


2.         Spraying: 

3.7        Field  Quality  Control 

A.  Field  inspection  and  testing  will  be  performed  in  accordance  with  ACI 
301. 

B.  Provide  free  access  to  work  and  cooperate  with  appointed  firm. 

C.  Submit  proposed  mix  design  of  each  class  of  concrete  to  inspection 
and  testing  firm  for  review  prior  to  commencement  of  work. 

D.  Tests  of  cement  and  aggregates  may  be  performed  to  ensure 
conformance  with  specified  requirements. 

E.  Three  concrete  test  cylinders  will  be  taken  for  every  75  cy  or  less  of 
each  class  of  concrete  placed  in  one  day. 

F.  One  additional  test  cylinder  will  be  taken  during  cold  weather 
concreting,  cured  on  job  site  under  same  conditions  as  concrete  it 
represents. 
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SPECIFICATION  FOR 
CAST-IN-PLACE  CONCRETE 


3.0  EXECUTION  (continued) 

G.        One  slump  test  will  be  taken  for  each  set  of  test  cylinders  taken 
3.8        Patching 
A. 


3.9 


3 


Allow    Engineer   to    inspect   concrete    surfaces    immediately    upon 
removal  of  forms. 

Excessive    honeycomb    or    embedded    debris    in    concrete    is    not 
acceptable.   Notify  Engineer  upon  discovery. 


C.        Patch  imperfections  as  directed  in  accordance  with  ACI  301 . 
Defective  Concrete 

A.  Concrete    not   conforming    to    required    lines,    details,    dimensions, 
tolerances  or  specified  requirements. 

B.  Repair  or  replacement  of  defective  concrete  will  be  determined  by  the 
Engineer. 

C.  Do  not  patch,   fill,   touch-up,   repair,   or  replace  exposed   concrete 
except  upon  express  direction  of  Engineer  for  each  individual  area. 


(intentionally  blank) 
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SPECIFICATION  FOR  GROUTING 


1.0 


GENERAL 

1.1  Description 

This  specification  along  with  the  drawings  covers  the  furnishing  of  all 
material,  equipment,  accessories,  tools,  services,  transportation,  labor  and 
supervision  required  for  grouting.  Application  of  grout  types  shall  be  as 
follows: 

A.  Drypack  Grout 

Use  under  low  load  requirements  such  as  small  base  plates  for 
building  columns,  and  pipe  supports. 

B.  Cement-Based  Nonshrink  Grout 

Use  under  heavy  load  requirements  such  as  highly  loaded  column 
bases,  anchor  bolts  and  dowels,  and  ordinary  equipment  not  subject 
to  severe  dynamic  loads  and  vibratory  conditions. 

C.  Nonshrink  Epoxy  Grout 

Use  under  equipment  which  is  subject  to  severe  dynamic  loads  and 
vibratory  ccnditions  such  as  heavy  crane  rails,  boilers,  turbines, 
turbogenerators,  extruders  and  heavy  compressors.  Epoxy  grouting 
should  also  be  used  in  areas  where  oil,  solvent,  or  acid  could  degrade 
the  grout. 

Work  Included: 

a.  Concrete  surface  preparation 

b.  Furnishing  and  installation  of  all  leveling  plates 
c  Furnishing  and  installation  of  all  grout 

1.2  Related  Sections 

1 .  Section  03200  Concrete  reinforcement 

2.  Section  03300  Cast-in-place  concrete 


-^.nn-orr  -> 
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SPECIFICATION  FOR  GROUTING 


1.0        GENERAL  (continued) 

1.3  References  Standards  (Latest  Edition) 

1 .  ASTM  C33       Specifications  for  Concrete  Aggregates 

2.  ASTM  C1 09     Standard  Test  Method  for  Compressive   Strength   of 

Hydraulic-Cement  Mortars  (using  2  in.  or  50  mm  cube 
specimens). 

3.  ASTM  C150     Specifications  for  Portland  Cement 

4.  ASTM  C230     Standard   Specifications  for   Flow  Table   in   Tests   of 

Hydraulic  Cement 

5.  ASTM  C531      Standard    Test    Method    for    Linear    Shrinkage    and 

Coefficient     of     Thermal     Expansion     of     Chemical- 
Resistant  Mortars,  Grouts  and  Monolithic  Surfacing. 

6.  ASTM  C579     Standard  Test  Method  For  Compressive  Strength  Of 

Chemical-Resistant  Mortars,  Grouts 

7.  ASTM  C827     Standard  Test  Method  For  Change  In  Heights  At  Early 

Ages    of    Cylindrical    Specimens    from     Cementious 
Mixtures 

8.  ASTM  C1 090  Test    Method    for    Measuring    Change    in    Height    of 

Cylindrical  Specimens  from  Hydraulic-Cement  Grout 

9.  ASTM  C1 107  Standard   Specification   for   packaged    Dry,    Hydraulic 

Cement  Grout  (Nonshrink). 

10.  ASTM  C1 181   Standard    Test    Method    of    Compressive    Creep    of 

Chemical-Resistant  Polymer  Machinery  Grouts 

1.4  Submittals 

A.  Contractor  shall  submit  printed  instructions  accompanying  nonshrink 

grout  and  epoxy  grout  containers. 

B  The  grout  supplier  shall  submit  copies  of  laboratory  test   reports, 

including  all  test  data  certifying  that  the  selected  products  will  produce 
grouts  of  qualities  specified  herein. 
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SPECIFICATION  FOR  GROUTING 


1.0 


GENERAL   (continued) 

1.5        Product  Delivery.  Storage,  and  Handling 

A. 


B. 


Nonshrink  grout  material  shall  be  stored  and  handled  in  accordance 
with  the  manufacturer's  printed  instructions. 

Cement-based  grouting  materials  which  have  become  damp  or  air-set 
shall  not  be  used. 

Nonshrink  cement-based  grout  and  epoxy  grout  aggregate  shall  be 
delivered  to  the  job  site  in  sound,  dry  bags.  Epoxy  grout  hardener 
and  resin  shall  be  delivered  in  sealed  containers.  The  contractor  shall 
be  responsible  for  storing  the  grout  in  a  dry,  weatherproof  shelter. 


2.0 


PRODUCTS 


B 


Dp/pack  Grout 

1.  Drypack  shall  be  a  mixture  of  one  part  cement  and  2-1/2  parts  sand 
by  volume  proportioned  at  the  job  site  and  mixed  thoroughly  with  just 
enough  water  to  produce  a  consistency  such  that  when  a  sample  is 
tightly  squeezed  in  the  hand  only  enough  moisture  will  come  to  the 
surface  to  moisten  the  hand. 

2.  Portland  cement  shall  conform  to  ASTM  C150,  Type  I. 

3.  Sand  shall  conform  to  ASTM  C33. 

Cement-based  Nonshrink  Grout 

1.  Nonshrink    Cementatious    Grout    shall    be    a    preportioned    product 

packaged  according  to  ASTM  C1107  requiring  only  the  addition  of 
potable  water  and  shall  not  contain  metallic  substances  or  aluminum 
powder. 
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SPECIFICATION  FOR  GROUTING 


2.0        PRODUCTS   (continued) 

2.  Performance  Characteristics 

Cement-based  nonshrink  grout  shall  meet  the  following  requirements: 

a.  Dimensional  Stability/Compressive  Strength  -  The  Grout  shall 
meet  the  requirements  of  ASTM  C1107  Grade  C,  when 
prepared  according  to  manufacturer's  instructions  and  tested 
at  40°F  and  90°F  (5°C  and  3°C). 

b.  Placeability  -  The  grout  shall  be  capable  of  maintaining  at  least 
a  flowable  consistency  for  a  minimum  of  45  minutes  at  70°F 
(21°C)  measured  under  ASTM  C230,  using  5  drops  in  3 
seconds. 

c.  Mixing  Water  -  Water  shall  be  clean  and  free  of  oils,  acids, 
alkalis,  organics  and  other  deleterious  materials. 

3.  Manufacturers 

The    following    manufacturers    supplies    material    which    meet    this 
specification. 

MANUFACTURER  PRODUCTS 

Five  Star  Products,  Inc.  Five  Star  Grout 

Five  Star  Grout  100 
Five  Star  instant  Grout 

Master  builder  Master  Flow  928 

C.  Nonshrink  Epoxy  Grout 

1.  Nonshrink  epoxy  grout  shall  be  a  preproportioned,  factory  packaged 

product    consisting    of    specially    formulated    resin,     hardener    and 
aggregate. 
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SPECIFICATION  FOR  GROUTING 


2.0        PRODUCTS  (continued) 

2.         Performance  Characteristics 


e. 


3. 


Epoxy  Grout  shall  have  a  minimum  compressive  strength  of 
5,000  psi  at  24  hours  and  15,000  psi  at  7  days  when  tested 
according  to  ASTM  C579  (Method  B). 

The  grout  shall  show  no  shrinkage  (0.0%)  and  a  maximum  of 
2.5%  expansion  at  all  ages  when  tested  in  accordance  with 
ASTM  C827  (modified).  The  volume  change  test  for  epoxy 
group,  ASTM  C82  (modified),  requires  an  indicator  ball  with  a 
specific  gravity  of  between  0.9  and  1.1. 

The  length  change  after  hardening  shall  be  negligible  (Less 
than  6.0  x  10  ~*  ,n  in/in  or  mm/mm  when  tested  according  to 
ASTMC531. 

The  grout  shall  be  capable  of  maintaining  at  least  a  flowable 
consistency  for  a  minimum  of  45  minutes  at  70    F  (21  °C). 

The  coefficient  of  thermal  expansion  shall  be  less  than  3.0  x 
10"3  in/in/°F  (60°C)  according  to  ASTM  C531 . 

The  compressive  creep  at  one  year  shall  not  exceed  1.0x1 0"3 
in/in0  F  (mm/mm)  when  tested  under  a  400  psi  constant  load 
at  140°F(60°C)  according  to  ASTM  C1181. 

Manufacturers 

The  following  manufacturers  supply  material  which  meet  this 
specification 


MANUFACTURER 


Five  Star  Products.  Inc. 


PRODUCTS 

Five  Star  Epoxy  Grout 
Five  Star#F  Epoxy  Grout 


Master  Builder 


Celicote  648  CP  Plus 
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SPECIFICATION  FOR  GROUTING 


2.0        PRODUCTS  (continued) 


Other  manufacturers  may  submit  materials  to  the  Design 
Engineer  for  approval  following  the  procedures  outlined  in 
Article  1.4. 


3.0 


EXECUTION 


3.1         Mixing 


A.  Drypack  Grout 

Ingredients  shall  be  thoroughly  dry-mixed  before  adding  water.  After 
adding  water,  the  batch  shall  be  mixed  for  3  to  5  minutes.  Batches 
shall  be  sized  to  allow  continuous  placement  of  freshly  mixed  drypack. 

Drypack  grout  not  used  within  one  hour  after  mixing  shall  be 
discarded.  Retempering  will  not  be  allowed. 

B.  Cement-based  Nonshrink  Grout 

1.  Cement-based  grout  shall  be  mixed  in  a  wheelbarrow  or 
mortar  mixer  with  moving  paddles  inside  a  drum,  not  in  a 
concrete  mixer  with  fins  attached  to  a  rotating  drum. 

2.  All  mixing  equipment  shall  be  free  of  oil,  grease  or  other 
foreign  substances.  The  mixer  shall  be  washed  out  and 
excess  water  poured  out  before  mixing  any  grout.  Before 
mixing  a  batch  of  grout,  any  remaining  from  preceding  batch 
shall  be  washed  out.  Retempering  of  leftover  grout  is  not 
allowed. 


Mixing  shall  be  adjacent  to  the  area  being  grouted.  Sufficient 
manpower  and  equipment  shall  be  available  for  rapid  and 
continuous  mixing  and  placing.  Mix  materials  for  3-5  minutes 
and  place  immediately. 

Grout  shall  not  be  mixed  in  quantities  larger  than  that  which 
can  be  placed  during  the  working  time  specified  herein. 
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SPECIFICATION  FOR  GROUTING 


3.0        EXECUTION  (continued) 

C.  Nonshrink  Epoxy  Grout 


1.  All  epoxy  grout  components  shall  be  conditioned  to  a 
temperature  between  70°F  and  80°F  prior  to  mixing.  The 
entire  hardener  component  shall  then  be  added  to  the  resin 
component  and  thoroughly  mixed  for  2  to  3  minutes  with  a  low 
speed  mixer.  Mixed  resin  and  hardener  shall  then  be  put  into 
a  clean  mortar  mixer  or  wheelbarrow  and  the  entire  bag  of 
aggregate  added.  Mix  until  aggregate  is  completely  wetted. 
Nothing  else  shall  be  added  to  the  mixture. 

2.  Mixing  shall  be  adjacent  to  area  being  grouted,  with  sufficient 
manpower  and  equipment  available  for  rapid  and  continuous 
mixing  and  placing. 

3.  Grout  shall  not  be  mixed  in  quantities  larger  than  that  which 
can  be  placed  during  the  working  time  specified  herein. 

3.2        General  Grouting  Requirements 

A.  Work  Prior  to  Setting  Base  Plates  or  Equipment 

1.  Concrete  foundations  shall  be  at  least  14  days  old  prior  to 
grouting. 

2.  Concrete  surfaces  shall  be  prepared  for  grouting  or  dry- 
packing  by  chipping  back  to  sound  concrete.  The  surface 
shall  be  clean,  with  all  laitance,  grease,  oil,  dirt  or  loosened 
aggregate  removed  prior  to  setting  leveling  plates. 

3.  Water  for  surface  soaking,  mixing  and  curing  cement-based 
grout  or  drypack  shall  be  potable. 

4.  Set  all  leveling  plates  to  the  proper  elevation.  The  number  and 
type  of  leveling  plates  will  be  as  shown  on  the  drawings  or 
determined  by  the  Engineer  in  accordance  with  the 
recommendations  of  the  equipment  manufacturer  and  other 
project  documents. 
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SPECIFICATION  FOR  GROUTING 


3.0        EXECUTION  (continued) 


Concrete  surfaces  on  which  cement-based  grout  or  drypack  is 
to  be  placed  shall  be  thoroughly  soaked  with  water  for  24 
hours.  Just  prior  to  grouting,  the  water  shall  be  removed  from 
anchor  bolt  sleeves. 

Concrete  surfaces  on  which  epoxy  grout  is  to  be  placed  shall 
be  completely  dry  before  grouting. 

Metal  surfaces  in  contact  with  the  grout  or  drypack  shall  be 
clean  and  free  of  oil  and  grease,  and  other  foreign  substances. 
The  presence  of  tightly  bonded  paint  is  not  objectionable. 

Prior  to  pouring  grout,  debris  material  in  anchor  bolt  sleeve 
shall  be  removed. 


B. 


Grout  Formwork 


Formwork  shall  be  provided  for  grout  and  shall  be  compatible 
with  the  method  of  placing  grout  specified  herein. 

Forms  shall  be  designed  for  rapid,  continuous  and  complete 
filling  of  space  to  be  grouted.  Forms  shall  be  of  adequate 
strength  to  withstand  the  horizontal  forces  of  the  fluid  grout, 
and  shall  be  caulked  or  sealed  with  tape  to  prevent  leakage. 
The  forms  shall  be  coated  with  form  oil  or  heavy  wax  to 
prevent  grout  adherence  and  absorption. 

Forms  shall  not  be  butted  against  a  base  plate  or  equipment 
base  but  shall  allow  at  least  1  inch  of  space  all  around.  The 
top  of  the  forms  shall  be  level  with  the  bottom  of  the  base 
plate.  Forms  shall  have  a  chamfer  strip  attached  where  a 
chamfered  edge  is  required. 
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SPECIFICATION  FOR  GROUTING 


3.0        EXECUTION  (continued) 
3.3        Placing 


B 


Drypack  Grout 

1.  The  space  between  the  top  of  the  concrete  bearing  surface 
and  the  bottom  of  the  base  plate  shall  be  filled  with  drypack 
grout  by  ramming  the  grout  in  place  with  bar  or  2  x  4  until  the 
space  is  completely  filled. 

2.  When  placing  drypack  grout,  the  temperature  of  the 
foundation,  base  plate  and  drypack  grout  shall  be  within  the 
temperature  range  of  40°F  to  90°F  as  determined  by  surface 
thermometer.  Maintain  this  temperature  range  for  3  days 
following  grouting. 

Cement-based  Nonshrink  Grout 


Cement-based  grout  has  a  limited  working  time  after  mixing. 
This  working  time  is  specified  herein.  At  least  45  minutes 
working  time  is  recommended  to  avoid  rushing  the  grout 
placement  and  frequent  cleaning  of  equipment.  The  placing  of 
grout  shall  be  performed  only  during  this  specified  working 
time  and  any  unused  grout  beyond  this  time  shall  be 
discarded.  Place  the  grout  quickly  and  continuously  to  avoid 
segregation,  bleeding  or  premature  initial  set. 

When  placing  cement-based  grout,  the  temperature  of  the 
foundation,  base  plate  and  grout  material  shall  be  within  40°F 
to  90°F  and  maintained  at  this  temperature  for  3  days  following 
grouting. 
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SPECIFICATION  FOR  GROUTING 


3.0 


EXECUTION   (continued) 


3.  Cement-based  grout  shall  be  placed  from  one  long  side  of  an 
equipment  base  to  the  other,  in  one  direction  only.  The  grout 
shall  be  poured  into  a  movable  head  box  having  an  inclined 
plane  to  direct  the  grout  beneath  the  equipment  base  in  a 
manner  which  minimizes  trapped  air  and  bubble  formation. 
The  head  box  should  be  about  a  3  foot  cube  to  allow  large 
volumes  of  grout  to  be  poured  continuously.  Alternatively, 
construct  a  fixed  slanted  form  extending  about  12  inches 
above  the  foundation  top  along  the  pour  side.  The  use  of 
vibrators  is  not  permitted.  The  use  of  steel  straps  is  permitted 
to  move  grout  into  position  but  chaining  is  not  permitted 
because  of  air  entrapment  between  the  links. 

4.  Pumping  grout  is  permitted  and  may  eliminate  the  requirement 
for  a  head  box. 

5.  Grout  placing  shall  be  continued  until  it  oozes  out  along  the 
entire  perimeter  and  up  through  every  interior  air  relief  hole 
and  grout  hole.  An  exception  occurs  when  grouting  such 
equipment  as  pumps  having  an  elevated  interior  base  plate. 
In  these  situations,  fill  under  the  entire  equipment  base  to  the 
top  of  the  exterior  base  plate  and  then  stop  grouting  for  a  short 
period  of  time  to  allow  the  grout  to  seal  the  periphery. 
Complete  the  grouting  through  one  of  the  interior  grout  holes. 

6.  Vibration  from  nearby  operations  can  be  transmitted  into  the 
foundation  of  the  structure  being  grouted.  It  can  cause 
bleeding,  settlement,  affect  setting  time,  strength  or  create  a 
hidden  fracture  plane.  Vibration  can  be  detected  by  observing 
the  surface  of  a  shallow  pan  of  water  set  on  the  structure  to  be 
grouted.  The  Construction  Manager  shall  determine  if 
vibration  from  nearby  operations  warrants  shutdown  of  such 
operations  until  grout  has  taken  its  final  set. 

Nonshrink  Edoxv  Grout 


Epoxy  grout  has  a  limited  working  time  after  mixing.  A 
minimum  of  30  minutes  working  time  is  recommended.  The 
placing  of  grout  shall  be  performed  only  during  this  specified 
working  time  and  any  unused  grout  remaining  beyond  this  time 
shall  be  discarded. 
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SPECIFICATION  FOR  GROUTING 


3.0        EXECUTION   (continued) 


When  placing  epoxy  grout,  the  temperature  of  the  foundation, 
base  plate  and  grout  material  shall  be  within  40°F  to  90°F. 

Epoxy  grout  shall  be  placed  from  one  long  side  of  an 
equipment  base  to  the  other,  in  one  direction  only.  The  grout 
shall  be  poured  into  a  movable  head  box  having  an  inclined 
plane  to  direct  the  grout  beneath  the  equipment  base  in  a 
manner  which  minimizes  trapped  air  and  bubble  formation. 
The  head  box  should  be  about  a  3  foot  cube  to  allow  large 
volumes  of  grout  to  be  poured  continuously.  The  use  of 
vibrators  is  not  permitted.  The  use  of  steel  straps  is  permitted 
to  move  grout  into  position  but  chaining  is  not  permitted 
because  of  air  entrapment  between  the  links. 


Pumping   epoxy  grout   is   permitted  and   may 
requirement  for  a  head  box. 


eliminate   the 


6. 


Epoxy  grout  placing  shall  be  continued  until  it  oozes  out  along 
the  entire  perimeter  and  up  through  every  interior  air  relief  hole 
and  grout  hole.  An  exception  occurs  when  grouting  such 
equipment  as  pumps  having  an  elevated  interior  base  plate. 
In  these  situations,  fill  under  the  entire  equipment  base  to  the 
top  of  the  exterior  base  plate  and  then  stop  grouting  for  a  short 
period  of  time  to  allow  the  grout  to  seal  the  periphery  and  then 
complete  the  grouting  through  one  of  the  interior  grout  holes. 

Expansion  joints  shall  be  installed  as  indicated  on  the  design 
drawings  or  on  4'  centers,  whichever  is  closer  for  epoxy  grout 
placements  of  long  length  or  large  area. 


3.4        Finishing  and  Curing 

A.  DrvDack  Grout 


Curing  shall  be  by  applying  one  coat  of  curing  compound  or  by  other 
approved  curing  procedure. 
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SPECIFICATION  FOR  GROUTING 


3.0        EXECUTION  (continued) 

B.  Cement-based  Nonshrink  Grout 


3.5 


1.  Finishing  and  curing  shall  be  in  strict  accordance  with  the 
manufacturer's  printed  instructions. 

2.  Cement-based  grout  shall  be  protected  from  extreme  drying 
conditions  by  covering  all  exposed  grout  surfaces  with 
continually  wetted  burlap,  rags,  or  waterproof  paper  for  a 
minimum  of  3  days  following  grouting. 

3.  Grout  shall  be  maintained  above  40°  F  (5°C)  for  a  minimum  of 
three  days  or  above  70°  F  (21°  C)  for  a  minimum  of  24  hours 
to  avoid  damage  from  subsequent  freezing. 

C.  Nonshrink  Edqxv  Grout 

1.  Finishing  and  curing  shall  be  in  strict  accordance  with  the 
manufacturer's  printed  instructions. 

2.  Epoxies  cannot  be  trimmed  after  set.  They  must  be  left  at  the 
finished  level  with  required  chamfer  strips  built  into  the  forms. 
Top  surfaces  may  be  trowelled  with  a  steel  trowel  moistened 
with  oil.  Further  finishing  will  require  grinding. 

3.  The  epoxy  grout  shall  be  maintained  within  the  placing 
temperature  range  for  a  minimum  of  24  hours  after  placing. 

4.  Do  not  wet-cure  epoxy  grout. 
Technical  Services 

1.  For  nonshrink  cement  based  and  non-shrink  epoxy  grouts,  a 
manufacturer's  technical  representative  shall  be  called  to  the  field 
office  for  a  pregrouting  conference  to  assure  that  all  grouting  steps 
are  followed  in  accordance  with  the  manufacturer's  instructions. 

2.  The  representative  shall  remain  at  the  job  site  until  the  Construction 
Manager  is  assured  that  the  correct  procedures  are  being  followed 
and  that  the  warranty  is  not  in  jeopardy. 
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SPECIFICATION  FOR  GROUTING 


3.0        EXECUTION  (continued) 


If  the  manufacturer's  representative  recommends  anything  contrary  to 
this  specification,  the  Construction  Manager  shall  advise  the  Design 
Engineer. 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


LS 


1.0 


GENERAL 


1.1 


Description 

A. 


This  section  describes  the  requirements  for  concrete  unit  masonry  as 
shown  on  the  drawings. 


Section  Includes 

1 .  Concrete  Block  Walls  -  Load  and  Non-Load  Bearing  Walls 

2.  Partition  Walls,  Cavity,  or  Chase  Walls 

3.  Engineered  Masonry  Walls 

4.  Reinforcement,  Anchorage,  and  Accessories 
B.          Product  Installed  but  not  Furnished 

1.  Placement  of  Fabricated  Steel  Items 

2.  Placement  of  Reglets  and  Sheet  Metal  Flashings 
1.2        Related  Sections 

Concrete  Reinforcement 
Cast-ln-Place  Concrete 
Architectural  Painting 
Toilet  and  Bath  Accessories 


A. 

Section  03200 

B. 

Section  03300 

C. 

Section  09901 

D. 

Section  10800 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 

1.0        GENERAL  (continued) 

1.3 

Quality  Assurance 

A.          Allowable  Tolerances 

1 .          Maximum  variation  from  plumb  in  lines  and  surfaces  of  walls: 

a. 
b. 
c. 

1/4  inch  in  10  feet 

1/2  inch  maximum  per  floor 

1  inch  maximum  total  height 

2.          Maximum  variation  of  linear  building  line  from  an  established 
position  in  plan  and  related  portions  of  all  walls: 

a. 
b. 

1/4  inch  in  10  feet 
1/2  inch  maximum 

1.4 

Reference  Standards  (Latest  Edition) 

1.          ACI  530-1 

Specification  for  Masonry  Structures 

2.          ASTM  A82 

Standard    Specification    for    Steel    Wire,     Plain,    for 
Concrete  Reinforcement 

3.          ASTM  A1 16 

Specification    for   Zinc-Coated    (Galvanized)    Iron    or 
Steel    Farm-Field    and    Railroad    Right-of-Way    Wire 
Fencing 

4.          ASTM  A1 53 

Specification  for  Zinc  Coating  (Hot-Dip)  on  Iron  and 
Steel  Hardware 

5.          ASTM  C90 

Specification     for     Hollow     Load-Bearing     Concrete 
Masonry  Units 

6.          ASTM  C144 

Specification  for  Aggregate  for  Masonry  Mortar 

7.          ASTM  C207 

Specification  for  Hydrated  Lime  for  Masonry  Purposes 

8.          ASTM  C1 50 

Specification  for  Portland  Cement 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


1.0        GENERAL  (continued) 

9.  ASTM  C270     Specification  for  Mortar  for  Unit  Masonry 

ASTM  C129     Non-Load  Bearing  Concrete  Masonry  Units 


1.5 


10. 
11. 

12. 

13. 

14. 
15. 
16. 


ASTMA615     Deformed  and  Plain   Billet  Steel   Bars  for  Concrete 
Reinforcement 

ASTM  A145     Solid  Load  Bearing  Concrete  Masonry  Units 

ASTM  D226     Standard  Specification  for  Asphalt  Saturated  Organic 
Felt  used  in  Roofing  and  Waterproofing 

ASTM  D1056  Standard  Specification  for  Flexible  Cellular  Materials  - 
Sponge  or  Expanded  Rubber 

ASTM  D2000  Standard  Classification  System  for  Rubber  Products  in 
Automotive  Application 


IMCA 


International  Masonry  Industry,  All  Weather  Council  - 
Recommended  Practices  and  Guide  Specifications  for 
Cold  Weather  masonry  Construction 


17.        UL  Underwriters  Laboratories 

Submittals 

A.  Brochures  or  Catalog  Cuts 

1 .  Joint  Reinforcement  &  Fabricated  Wre  Reinforcement 

2.  Control  Joint  Materials 

3.  Admixtures 

B.  Samples 

1 .  Show  extreme  variations  in  color  and  texture. 

2.  Concrete  Masonry  Units:   Four  individual  full  size  samples 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


1.0        GENERAL  (continued) 

C.  Certificates 

1. 


Submit  manufacturer's  certificates  attesting  compliance  with 
applicable  specifications  for  grades,  types  or  classes 
specified. 


2.  Submit  manufacturer's  installation  instructions. 

1.6  Qualifications 

Installer:  Company  specializing  in  performing  the  work  of  this  section  shall 
have  minimum  five  years  documented  experience. 

1.7  Regulatory  Requirements 

Conform  to  UL  Assembly  No.  for  the  requirement  of  fire  rated  masonry 
construction. 

1.8  Mock-Up 

Erect  8'-0"  long  x  4'-0"  high  sample  panel  demonstrating  standard  of 
construction  including  specified  mortar  and  accessories.  Maintain  sample 
panel  until  project  completion  then  destroy  and  remove. 

1.9  Delivery.  Storage,  and  Handling 

A.  Store  masonry  units  under  cover  in  a  manner  that  permits  circulation 
of  air  and  prevents  intrusion  of  foreign  matter  or  excess  water 
absorption. 

B.  Protect  reinforcement  from  elements.  Clean  to  remove  loose  runs 
and  other  coatings,  including  ice,  immediately  prior  to  placement. 

C.  Store  cement  and  lime  in  dry  areas,  watertight  sheds  with  elevated 
floors.  Store  sand  off  the  ground;  keep  dry  and  under  cover.  Storage 
temperature  for  cement  shall  be  above  35°F. 

D.  Handle  concrete  masonry  units  and  lintel  blocks  so  that  edges  and 
faces  are  not  chipped,  spilled  or  cracked.  Damaged  materials 
exposed  in  the  finished  work  will  not  be  acceptable. 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


1.0        GENERAL  (continued) 

1.10      Environmental  Requirements 

1 .  Cold  Weather  Preparation: 

a.  Remove  frozen  or  damaged  masonry. 

b.  Use  dry  masonry  units. 

c.  Maintain  mortar  or  grout  temperatures  between  70°F  and 
110°F. 

2.  Cold  Weather  Installation: 

a.  Air  temperatures  40°F  to  32°F: 

Mortar:  Heat  mixing  water  to  a  minimum  of  40°F  and  a 
maximum  of  120°F. 

3.  Completed  Masonry  in  Cold  Weather: 

a.  Mean  daily  temperature  48°F  to  32°F:  Protect  masonry  from 
rain  or  snow  by  covering  with  non-staining  weather-resistive 
membrane. 

b.  Follow  "IMCA"  recommended  practices  and  specifications  for 
Cold  Weather  masonry. 

4.  Hot  Weather  Installation: 

a.  Protect  masonry  construction  from  direct  exposure  to  wind 

and  sun  when  erected  in  an  ambient  temperature  greater  than 
90°F  in  the  shade  with  Relative  Humidity  less  than  50  percent. 
Keep  mortar  temperatures  below  120°F  to  avoid  flash  set. 

5.  Completed  Masonry  in  Hot  Weather: 

a.         Air  temperature  above  90°F. 

Apply  a  very  light  fog  spray  several  times  during  the  first  24 
hour  period. 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


2.0 


PRODUCTS 


2.1 


Materials 


B. 


Hollow  Concrete  Masonry  Units 

1.  ASTM  C90.  Nominal  face  dimensions  8  inch  x  16  inch,  Grade 
N,  Type  I,  normal  weight.  For  above  and  below  grade  exterior 
wall  applications. 

2.  Provide  all  special  shapes  required  such  as  90°  corners, 
bullnosed  corners,  sash,  jambs,  lintels,  bands,  bond  beams, 
and  cover  base. 

3.  "UL"  Label  Concrete  Block  Masonry  Units:  Units  shall  meet 
the  fire  rating  indicated  on  the  drawing.  Units  shall  comply 
with  ASTM  C90.  Units  must  receive  Underwriters'  Laboratory 
Assembly  Approval. 

Mortar  Materials 

1.  Portland  Cement:        ASTM  C1 50,  Type  II. 

2.  Hydrated  Lime:  ASTM  C207,  Type  S. 

3.  Sand:  ASTM  C144,  except  provided  within  the  following  limits: 

SIEVE  SIZE  PERCENT  PASSING 


No. 

4 

No. 

8 

No. 

16 

No. 

30 

No. 

50 

No. 

100 

No. 

200 

100 

95  to  100 

60  to  100 

35  to  70 

15  to  35 

2  to  15 

0to2 

Water  shall  be  clean,  potable  and  free  from  injurious  amounts 
of  oil,  acid,  alkalies,  organic  materials  or  other  deleterious 
materials. 


-r'-uo-uu 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 

REV  NO. 

NO:         04300 

PAGE     7     OF    16 

10/2/96 

0 

SPECIFICATION  FOR 

CONCRETE  UNIT  MASONRY 

2.0        PRODUCTS  (continued) 

5. 

Admixtures:  Use  one  of  the  following  or  approved  equal: 

a.         Master  Builders  "Omicron",  Toch  Brothers,  "Toxement 
IW",  Sonneborn  "Hydrocide".     Follow  manufacturer's 
instructions. 

C.         Joint  Reinforcement.  Anchors,  and  Ties 

1. 

Coating  meeting  or  exceeding  applicable  standards: 

a.  Zinc-coating  flat  metal:  ASTM  A153,  Class  B2. 

b.  Zinc-coating  wire:  ASTM  A1 16,  Class  3. 

2. 

Single-Wythe  Reinforcement:  (Horizontal) 

a.  Wire  diameter:    Side  rods  3/16  inch  deformed;  cross 
ties,  and  shall  conform  to  ASTM  A82. 

b.  Shape:  Truss  Type. 

c.  Size:     Width  suitable  for  wall  thickness,   length  flat 
sections  10  ft.  or  more. 

d.  Fabricated  sections  for  corners  and  intersections  of 
walls. 

3. 

Column  Anchors 

AA  Wire  Products  Company,  "Flex-O-Lok"  or  approved  equal 
weld-on  1/4  inch  steel  anchor  rod  9  inches  long  with  3/8  inch 
offset  and  4  inch  adjustment  used  with  3/16  inch  galvanized 
triangular  wire  tie  sized  to  fit  construction  conditions. 

4. 

Wall  Reinforcement 

Reinforcement  shall  conform  to  "Specifications  for  Deformed 
and   Plain   Billet   Steel"  for  concrete   reinforcement   (ASTM 
A615)  Grade  60  steel. 
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CONCRETE  UNIT  MASONRY 

2.0        PRODUCTS  (continued) 

5. 

Strap  Anchors 

Anchors  shall  be  1-1/2"  wide  x  3/16"  thick  x  12"  long,  spaced 
at  16"  o.c.  welded  to  structural  steel  columns  as  shown  on  the 
drawing. 

D.         Accessories 

1. 

Preformed  Control  Joints 

Joints  shall  be  "Dur-O-Wal"  Rapid   Control  Joint  -  Rubber 
Compound  conforming  to  ASTM  D-2000,  or  approved  equal. 
Locations  as  shown  on  the  drawing. 

2. 

Expansion  Joint 

Expansion     Joint     shall      be     "Dur-O-Wal"     "Rapid      Soft 
Joint/Expansion     Joint",     closed     cell     neoprene     material 
conforming  to  ASTM  D1056,  Class  RE41,  or  approved  equal. 

3. 

Building  Paper 

#15  asphalt  saturated  felt  conforming  to  ASTM  D226. 

4. 

Nailing  Strips:     Western  soft  wood,  preservative  treated  for 
moisture  resistant,  dovetail  shapes  sized  to  masonry  joints. 

5. 

Weep  Holes 

Preformed  plastic  tubes  standard  3/8"  O.D.  x  4"  long  by  "Dur- 
O-Wal". 

6. 

Cleaning  Solutions 

Non-acidic,     not    harmful    to    masonry    work    or    adjacent 
materials.      Use   "101    Lime   Solvent"   by    Process    Solvent 
Company  Inc.  or  approved  equal  in  strict  accordance  with 
manufacturer's  instructions. 

Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 

REV  NO. 

NO:         04300 

PAGE     9     OF    16 

10/2/96 

0 

SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 

2.0        PRODUCTS  (continued) 

7.  Precast  Concrete  Splash  Blocks 


Grout 


2. 


Furnish  and  install  precast  concrete  splash  blocks  as  shown 
on  the  drawings  conforming  to  requirements  of  the  American 
Concrete  Institute  including  minimum  compressive  strength  of 
3,000  psi  at  28  days. 


Grout  shall  be  proportioned  by  volume  measurements.  It 
should  have  a  minimum  strength  of  3000  psi  at  28  days. 

Fine  grout  should  be  one  part  portland  cement,  2-1/4  to  3 
parts  sand  to  which  may  be  added  1/10  part  hydrated  lime  or 
lime  putty.  Fine  grout  is  used  in  narrow  grout  spaces. 

Coarse  grout  includes  pea  gravel  and  is  used  for  hollow  units 
and  wide  (2  inches  or  more)  grout  spaces.  It  should  be  one 
part  portland  cement,  2  to  3  parts  sand,  and  not  more  than  2 
parts  pea  gravel  to  which  may  be  added  1/10  part  hydrated 
lime  or  lime  putty. 


Mortar  Mixing 

1.  Type   "M"    Mortar    (2500    psi),    ASTM    C270    for    all    work. 

Machine-mix  all  mortar  in  approved  mechanical  mixer.  (When 
scope  of  work  is  small,  hand  mixing  is  permitted).  Measure 
materials  by  consistent  method,  either  by  volume  or  by  weight 
in  accurate  manner.  Measurement  of  sand  by  shovel  shall  not 
be  permitted.  Mix  not  less  than  five  minutes;  two  minutes  for 
mixing  the  dry  materials  and  not  less  than  three  minutes  for 
mixing  after  the  water  has  been  added.  Introduce  admixture 
in  accordance  with  manufacturer's  directions. 

Retempering 

Use  and  place  in  final  position  all  mortars  within  two  and  one-half 
hours  after  initial  mixing. 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


3.0         EXECUTION 

3.1  Examination 

A.  Verify  that  field  conditions  are  acceptable  and  are  ready  to  receive 
work. 

B.  Verify  items  provided  by  other  sections  of  work  are  properly  sized  and 
located. 

C.  Verify  that  built-in  items  are  in  proper  location,  and  ready  for  roughing 
into  masonry  work. 

D.  Beginning  of  installation  means  installer  accepts  existing  conditions. 

3.2  Preparation 

A.  Direct  and  coordinate  placement  of  metal  anchors  supplied  to  other 
sections. 

B.  provide    temporary    bracing    during    installation    of    masonry    work. 
Maintain  in  place  until  building  structure  provides  permanent  bracings. 

3.3  Coursing 

A.  Establish    lines,    levels,    and    coursing    indicated.        Protect    from 
displacement. 

B.  Maintain  masonry  courses  to  uniform  dimensions.    Form  vertical  and 
horizontal  joints  of  uniform  thickness. 

C.  Lay  concrete  masonry  units  in  running  bond.    Course  one  unit  and 
one  mortar  joint  to  equal  8  inches.  Form  concave  mortar  joints. 

3.4  Placing  and  Bonding 

A.  Lay  hollow  masonry  units  with  face  shell  bedding  on  head  and  bed 
joints. 

B.  Buttering  corners  of  joints  or  excessive  furrowing  of  mortar  joints  are 
not  permitted. 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


3.0        EXECUTION  (continued) 

C.         Remove  excess  mortar  as  work  progresses. 
Interlock  intersections  and  external  corners. 


3.5 


D. 

E. 

F. 
H. 


J. 


Do  not  shift  or  tap  masonry  units  after  mortar  has  achieved  initial  set. 
Where  adjustment  must  be  made,  remove  mortar  and  replace. 

Perform  jobsite  cutting  of  masonry  units  with  proper  tools  to  provide 
straight,  clean,  unchipped  edges.  Prevent  broken  masonry  unit 
corners  and  edges. 

Cut  mortar  joints  flush  where  ceramic  or  quarry  tile,  resilient  base  is 
scheduled.  Cavity  insulation  vapor  barrier  adhesive  or  bitumen 
damp-proofing  is  applied. 

Isolate  masonry  partitions  from  vertical  structural  framing  members 
with  a  control  joint  as  indicated  on  the  drawing. 

Isolate  top  joint  of  masonry  partitions  from  horizontal  structural 
framing  members  and  slab  or  decks  with  compressible  joint  filler. 


Reinforcement  and  Anchorages 

A.  Install  horizontal  joint  reinforcement  (Standard  Truss  Type 
reinforcement  at  16  inches  O.C.  unless  otherwise  shown  on  the 
drawings). 

B.  Place  masonry  joint  reinforcement  in  first  horizontal  joints  above  and 
below  openings.  Extend  minimum  16  inches  each  side  of  opening. 

C.  Place  joint  reinforcement  continuous  in  first  joint  below  top  of  walls. 

D.  Lap  joint  reinforcement  ends  and  extend  each  side  of  openings  as 
shown  on  the  drawings. 

E.  Support  and  secure  reinforcing  bars  from  displacement.  Maintain 
position  with  1/2  inch  of  dimensional  position. 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


3.0        EXECUTION  (continued) 


3.7 


F.  Embed  anchors  attached  to  structural  steel  members  in  every  second 

block. 

3.6        Masonry  Flashings 

A.  Extend  flashing  over  lintels,  under  parapet-cap  and  turn  up  or  down  8 
inches  and  embed  into  mortar  joint  of  masonry. 

B.  Lap  end  joints  minimum  6  inches  and  seal  watertight. 

C.  Use  flashing  manufacturer's  recommended  adhesive  and  sealer. 
Lintels 

A.  Install  loose  steel,  precast  concrete  block  lintel  units  over  window, 
door,  HVAC  Duct,  electrical  bus  or  cable  tray  openings  and  bank  of 
pipes  openings. 

B.  Install  reinforced  unit  masonry  lintels  over  openings  where  steel  or 
precast  concrete  lintels  are  not  scheduled. 

C.  Install  reinforcing  steel  for  lintel  reinforcement  as  shown  on  the 
drawings. 

D.  Use  single  piece  reinforcing  bars  only. 

E.  Support  and  secure  reinforcing  bars  from  displacement.  Maintain 
position  within  1/2  inch  of  dimensioned  position. 

F.  Place  and  consolidate  grout  fill  without  displacing  reinforcing. 

G.  Allow  masonry  lintels  to  attain  specified  strength  before  removing 
temporary  supports. 


3.8 


H.         Maintain  minimum  8  inches  bearing  on  each  side  of  opening. 
Grouted  Components 

A.         Reinforce    bond    beam    with    reinforcing    steel    as    shown    on    the 
drawings. 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


3.0        EXECUTION  (continued) 

B.  Reinforce  pilasters  with  reinforcing  steel  as  shown  on  the  drawing. 

Lap  splices  minimum  24  bar  diameters. 


3.9 


C. 
D. 

E. 
F. 


Support  and  secure  reinforcing  bars  from  displacement.     Maintain 
position  within  1/2  inch  of  dimensioned  position. 

Place  and  consolidate  grout  fill  without  displacing  reinforcing. 

At  bearing  locations,  fill  masonry  cores  with  grout  for  a  minimum  12 
inches  either  side  of  opening. 


Engineered  Masonry 

A. 


Lay  masonry  units  with  core  cells  vertically  aligned  clear  of  mortar 
and  unobstructed. 


B.  Place  mortar  in  masonry  unit  bed  joints  back  1/4  inch  from  edge  of 
unit  grout  spaces,  bevel  back  and  upward.  Permit  mortar  to  cure  7 
days  before  placing  grout. 

C.  Reinforce  masonry  unit  cores  with  reinforcement  bars  and  grout  as 
indicated. 

D.  Retain  vertical  reinforcement  in  position  at  top  and  bottom  of  cells  and 
at  intervals  shown  on  the  drawings.  Splice  reinforcement  in 
accordance  with  Section  03200. 

E.  Wet  masonry  unit  surfaces  in  contact  with  grout  just  prior  to  grout 
placement. 

F.  Grout  spaces  less  than  2  inches  in  width  with  fine  grout  using  low  lift 
grouting  techniques.  Grout  spaces  2  inches  or  greater  in  width  with 
coarse  grout  using  high  or  low  lift  grouting  techniques. 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


3.0        EXECUTION   (continued) 


G.  When  grouting  is  stopped  for  more  than  one  hour,  terminate  grout  1- 
1/2  inch  below  top  of  upper  masonry  unit  to  form  a  positive  key  for 
subsequent  grout  placement. 

H.  Low  Lift  Grouting:  Place  first  lift  of  grout  to  a  height  of  16  inches  and 
rod  for  grout  consolidation.  Place  subsequent  lifts  in  8  inch 
increments  and  rod  for  grout  consolidation. 

I.  High  Lift  Grouting: 

1.  Provide  cleanout  opening  no  less  than  4  inches  high  at  the 
bottom  of  each  cell  to  be  grouted  by  cutting  one  face  shell  of 
masonry  unit. 

2.  In  double  wythe  walls,  omit  every  second  masonry  unit  in  one 
of  the  widths  for  clean  out  and  cell  inspection  purposes 

3.  In  double  wythe  walls,  construct  vertical  grout  barriers  or  dams 
between  the  masonry  widths  with  masonry  units  every  30  feet 
maximum. 

4.  Clean  out  masonry  cells  and  cavities  with  high  pressure  water 
spray.  Permit  complete  water  drainage. 

5.  Request  inspection  of  the  cells  and  cavities.  Allow  3  days 
advance  notice  of  inspection. 

6.  After  cleaning  and  cell  inspection,  seal  openings  with  masonry 
units. 

7.  Pump  grout  into  spaces  Maintain  water  content  in  grout  to 
intended  slump  without  aggregate  segregation. 

8.  Limit  grout  lift  to  60  inches  and  rod  for  grout  consolidation. 
Wait  30  to  60  minutes  before  placing  next  lift. 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


3.0        EXECUTION   (continued) 

3.10  Control  and  Expansion  Joints 

A.  Do  not  continue  horizontal  joint  reinforcement  through  control  and 
expansion  joint. 

B.  Install  preformed  control  joint  device  and  expansion  joint  device  in 
continuous  length.  Seal  butt  and  corner  joints  in  accordance  with 
manufacturer's  instruction. 

3.11  Built-in  Work 

A.  As  work  progresses,  build  in  metal  door  and  glazed  frames,  fabricated 
metal  frames,  window  frames,  wood  nailing  strips,  anchor  bolts, 
plates  and  other  items  furnished  by  other  sections. 

B.  Built-in  items  shall  be  plumb  and  level. 

C.  Bed  anchors  of  metal  door  and  glazed  frames  in  adjacent  mortar 
joints.  Fill  frame  voids  solid  with  grout.  Fill  adjacent  masonry  cores 
with  grout  minimum  12  inches  from  framed  openings. 

D.  Do  not  build-in  organic  materials  subject  to  deterioration. 

3.12  Cutting  and  Fitting 

A.  Cut  and  fit  for  chases,  pipes,  conduit,  sleeves.  Coordinate  with  other 
sections  of  work  to  provide  correct  size,  shape,  and  location. 

B.  Obtain  Architect/Engineer  approval  prior  to  cutting  or  fitting  masonry 
work  not  indicated  or  where  appearance  or  strength  of  masonry  work 
may  be  impaired. 

3  13      Parging 

A.  Dampen  masonry  walls  prior  to  parging. 

B.  Scarify  each  parging  coat  to  ensure  full  bond  to  subsequent  coat. 

C.  Parge  masonry  walls  in  two  uniform  coats  of  mortar  to  a  total 
thickness  of  2  inch. 
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SPECIFICATION  FOR 
CONCRETE  UNIT  MASONRY 


3.0        EXECUTION  (continued) 
D. 


Steel   trowel   surface   smooth    and   flat   with    a    maximum    surface 
variation  of  1/8  inch  per  foot. 


3.14      Protection  of  Work 

A. 


B. 


Protect  sills,  ledges,  and  offsets  from  mortar  drippings  or  other 
damage  during  construction.  Remove  misplaced  mortar  or  grout 
immediately.  Protect  face  materials  against  straining.  Protect  door 
jambs  and  corners  from  damage  during  construction. 

Without  damaging  completed  work,  provide  protective  boards  at 
exposed  external  corners  which  may  be  damaged  by  construction 
activities. 


3.15      Pointing  and  Cleaning 

A.  Cut  out  any  defective  joints  and  holes   in   exposed   masonry   and 
repoint  with  mortar. 

B.  Dry  brush  masonry  surface  after  mortar  has  set  at  end  of  each  days 
work  and  after  final  pointing. 

C.  Clean  exposed  masonry  with  cleaning  agent. 

D.  Protect  metal  lintels  and  other  materials  which  may  corrode  when 
masonry  is  cleaned  with  cleaning  agent. 
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SPECIFICATION  FOR 
STRUCTURAL  STEEL 


1.0 


x^y 


GENERAL 


1.1 


1.2 


1.3 


Description 

A. 


This  specification  includes  furnishing  all  labor,  material,  equipment 
and  accessories  necessary  for  the  fabrication  and  erection  of  the 
structural  steel  work  as  called  for  on  the  project  drawings. 


Related  Sections 

A.  Section  05310  Steel  Decking 

Reference  Standards  (Latest  Edition) 

1 .  ASTM  A36       Structural  Steel 

2.  ASTM  A53       Hot-Dipped,  Zinc-Coated  Welded  and  Seamless  Steel 

Pipe 

3.  ASTM  A1 08     Steel  Bars,  Carbon,  Cold-Finished,  Standard  Quality 

4.  ASTMA123     Zinc  (Hot-Dipped  Galvanized)  Coatings  on   Iron  and 

Steel  Products 

5.  ASTM  A153     Zinc  Coating  (Hot-Dip)  on  Iron  and  Steel  Hardware 

6.  ASTM  A307     Carbon  Steel  Externally  Threaded  Standard  Fasteners 

7.  ASTM  A325     High-Strength  Bolts  for  Structural  Steel  Joints 

8.  ASTM  A490     Quenched     and    Tempered    Alloy     Steel     Bolts     for 

Structural  Steel  Joints 

9.  ASTM  A500     Cold-Formed    Welded    and    Seamless    Carbon    Steel 

Structural  Tubing  in  Round  and  Shapes 

10.  ASTMA501      Hot-Formed    Welded    and    Seamless    Carbon    Steel 

Structural  Tubing 
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SPECIFICATION  FOR 
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1.0        GENERAL  (continued) 

11.        ASTM  F436      Hardened  Steel  Washers 

ASTM  A563     Specification  for  Carbon  and  Alloy  Steel  Nuts 


1.4 


12. 
13. 

14. 
15. 
15. 


AS  i  M  F959      Compressible    -    Washers    -    Type     Direct    Tension 
Indicators  For  Use  With  Structural  Fasteners 


AWS  A2.0 
AWS  D1.1 
AISC 


17.        SSPC 
Submittals 


Standard  Welding  Symbols 

Structural  Welding  Code 

Specification  for  the  Design,  Fabrication  and  Erection 
of  Structural  Steel  for  Building 

Steel  Structures  Painting  Council 


A.  Manufacturer's  Data 

1.  Submit  Manufacturer's  Mill  Certificate  indicating  that  the 
product  meets  or  exceeds  specified  requirements. 

2.  Submit  Mill  Test  Report  indicating  structural  strength, 
destructive  and  non-destructive  test  analysis. 

B.  Welders  Certificate 

1.  Submit  welders'  certificates  indicating  welders  employed  on 

the  work,  verifying  AWS  qualification  within  the  previous  12 
months. 

C.  Shop  Drawings 

1.  Submit  shop  drawings,  including  complete  details  and 
schedule  for  fabrication  and  shop  assembly  of  members. 

2.  Include  details  of  cuts,  connections,  cambers,  holes  and  other 
pertinent  data.  Indicate  welds  by  standard  AWS  symbols  and 
show  size,  length  and  type  of  each  weld. 


?>-nr>-nrr  ? 


JE 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 

8/23/96 


REV  NO. 


NO: 


05120 


PAGE     3     OF    8 


SPECIFICATION  FOR 
STRUCTURAL  STEEL 


1.0        GENERAL  (continued) 

1.5  Quality  Assurance 

A.  Fabricate  structural  steel  members  in  accordance  with  AISC  - 
Specification  for  the  Design,  Fabrication  and  Erection  of  Structural 
Steel  for  Buildings. 

B.  Maintain  one  copy  of  each  document  onsite. 

1.6  Qualifications 

A.  Fabricator 

Company  specializing  in  performing  the  work  of  this  section  with 
minimum  5  years  documented  experience. 

B.  Erector 

Company  specializing  in  performing  the  work  of  this  section  with 
minimum  5  years  documented  experience. 

C.  Design  connections  not  detailed  on  the  drawings  under  direct 
supervision  of  a  Professional  Structural  Engineer  experienced  in 
design  of  this  work  and  licensed  in  the  state  where  the  project  is 
located. 

2.0        PRODUCTS 

A.  Structural  Steel 

1.  All  structural  steel  shall  be  made  by  open  hearth,  basic  oxygen,  or 

electric  furnace  processes.  Steel  shall  conform  to  ASTM  A36,  except 
structural  steel  pipe  which  shall  conform  to  ASTM  A53,  Grade  B,  and 
shall  be  galvanized  according  to  ASTM  A123  after  fabrication,  unless 
otherwise  specified  on  the  drawings. 

B.  Structural  Bolts.  Nuts,  and  Washers 

1.  Standard  bolts  shall  conform  to  ASTM  A307.     Nuts  shall  be  heavy 

hexagon  nuts,  conforming  to  ASTM  A563.  Washer  shall  conform  to 
ASTM  F436. 
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SPECIFICATION  FOR 
STRUCTURAL  STEEL 


2.0        PRODUCTS  (continued) 
2. 


C. 


All  high-strength  bolts  shall  conform  to  AS  i  M  A325,  Type  1.  Each 
bolt  assembly  shall  include  the  following: 

a.  One   heavy  hexagon   nut  (unless  drawings   indicate   double 
nuts)  conforming  to  ASTM  A563,  Grade  DH. 

b.  One  high-strength  washer  conforming  to  ASTM  F436. 

c.  One  load  indicator  washer  as  licensed  by  Cooper  and  Turner. 

Bolts,  nuts  and  washers  shall  be  galvanized  in  accordance  with  ASTM 
A153. 

Bolts  3/4"  and  larger  shall  be  high-strength  bolts  conforming  to  ASTM 
A325,  Type  1.  Bolts  smaller  than  3/4"  shall  conform  to  ASTM  A307, 
Grade  B,  and  may  be  used  for  girts,  handrails,  ladders  and  cages. 


Welding  Electrodes 
1. 


Welding  electrodes  shall  conform  to  AWS  D1.1    and  be  of  proper 
classification  for  condition  of  use. 


Anchor  Bolts  and  Nuts 

1.  Anchor  bolts  shall  conform  to  ASTM  A307  or  A36,  as  indicated  on 
design  drawings.  Nuts  shall  be  heavy  hexagon  nuts,  conforming  to 
ASTM  A563.  Washers  shall  conform  to  ASTM  F436. 

2.  Bolts,  nuts  and  washers  shall  be  galvanized  in  accordance  with  ASTM 
A153. 

Grating 

1.  Grating  shall  be  steel,  hot-dip  galvanized  and  of  all  welded 
construction  with  serrated  edges.  Grating  size  shall  be  1-1/4"  x  3/16", 
unless  otherwise  specified  on  the  drawings. 

2.  Grating  shall  be  attached  with  saddle-type  hold-down  clips  engaging 
two  main  bearing  bars.  Clips  shall  be  secured  to  supporting  member 
with  self-tapping,  thread  cutting,  hex-head  screws,  with  washer 
(ASTM  A-320,  Grade  B8).  Self-drilling  and  tapping  screws  (410 
stainless  steel)  as  manufactured  by  Buildex.  or  equal  also  acceptable. 


?<;-fin.nn^  -> 


JE 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 

8/23/96 


REV  NO. 


NO: 


05120 


PAGE     5     OF    8 


SPECIFICATION  FOR 
STRUCTURAL  STEEL 


2.0 


3.0 


PRODUCTS  (continued) 

F.  Checkered  Plate 

1.  Checkered  plate  shall  be  1/4"  thick  and  galvanized,  unless  noted  on 
the  drawings. 

2.  Checkered  plate  shall  be  attached  with  3/8"  diameter  flat-head 
machine  bolts  in  7/16"  diameter  countersunk  holes  spaced  on  2'-0" 
maximum  centers,  unless  noted  on  the  drawings.  Holes  in  floor  plate 
to  be  shop  drilled.  Holes  in  supporting  steel  to  be  field  drilled. 

G.  Steel  Tubing 

1 .  Cold  steel  tubing  conforming  to  ASTM  A500,  Grade  B. 

2.  Hot-formed  steel  tubing  conforming  to  ASTM  501 . 
H           Shop  and  Touch-up  Primer 

1.  SSPC  15,  Type  1  red  oxide  primer  for  structural  steel  to  be  painted, 
not  galvanized. 

2.  SSPC  20,  Type  1 ,  inorganic  zinc  rich  primer  for  galvanized  surfaces. 
I.           Stair  Treads 


1 


EXECUTION 


Stair  treads  shall  be  1-1/4"  x  3/16"  serrated  grating  with  checkered 
plate  nosing. 


3.1         Fabrication 

A.  Contractor  shall  prepare  complete  fabrication  drawings  including 
erection  diagrams,  shop  details  and  bills  of  material.  Fabrication 
drawings  shall  be  submitted  to  the  Contracting  Officer  for  approval 
before  fabrication  commences. 

B.  When  neither  reactions  nor  connection  details  for  beams  are  shown 
on  the  drawings,  connections  for  such  beams  shall  be  designed  for 
loads  as  specified  in  Part  4  of  the  AISC  Manual  of  Steel  Construction. 
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3.0        EXECUTION  (continued) 

C.  Designation  "M.C."  on  the  drawings  denotes  moment  connections.  All 

moment  connections  shall  develop  full  moment  capacity  of  member, 


D. 

unless  noted. 

Shop  connections  shall  be  welded,  unless  noted.    Field  connections 
shall  be  bolted  with  3/4"  diameter  ASTM  A325  bolts,  unless  noted. 

E. 

Welding   shall   be  done   in   accordance   with    latest   edition    of  the 
Structural  Welding  Code  AWS  D1.1  of  the  American  Welding  Society. 

F. 

Detailing  and  fabrication  of  all  structural  steel  shall  be  performed  in 
accordance  with  the  AISC  Specification  for  the  Design,  Fabrication 
and  Erection  of  Structural  Steel  for  Buildings. 

G. 

The   Engineer  shall   be   allowed   free   access    at   all   times   to   the 
fabrication  shop  to  inspect  the  fabrication  of  structural  members  and 
to  witness  tests. 

H. 

All  shop  welded  connections  shall  be  seal  welded. 

I. 

Steel  stencil  all  piece  marks. 

J. 

High-strength  bolted  connections  shall  be  designed  as  beanng  type 
connections  with  threads  included  in  the  shear  plane,  unless  drawings 
indicate  "slip  critical"  whereas  reduced  allowable  bolt  stresses  and 
prepared  contact  surfaces  shall  be  in  accordance  with  AISC. 

K. 

All  bolt  holes  shall  be  1/16"  diameter  greater  than  the  bolt  diameter, 
unless  otherwise  noted  on  drawing. 

L. 

Vertical  diagonal  bracing  connections  not  detailed  on  design  drawings 
shall  be  detailed  by  the  fabricator  to  develop  the  full-strength  of  the 
number  of  bolts  or  load  specified  on  the  drawings.   Where  no  bolts  or 
loads  are  specified,  the  fabricator  shall  detail  connections  for  the  full 
tension  capacity  of  the  member.     End  gusset  plates  for  diagonal 
bracing  shall  connect  directly  to  main  members  in  the  plane  of  the 
bracing. 

M. 

Double    angle     members    shall     have    welded     fillers     spaced     in 
accordance  with  Section  E4  of  the  AISC  Specification. 
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SPECIFICATION  FOR 
3.0        EXECUTION  (continued)     STRUCTURAL  STEEL 


N.  Long  single-angle  bracing  members  shall  be  fabricated  with  a  draw. 

The  actual  computed  distance  between  end  holes  shall  be  reduced  as 
follows: 

Length  Reduction 

0to10'  None 

Over  10' to  20"  1/16" 

Over  20' to  35' 1/8" 

Over  35'  3/16" 

O.  Columns  shall  be  finished  for  full  bearing  at  splices  and  at  end  plates, 

except  when  full  penetration  welds  are  specified  on  design  drawings. 

P.  Grating  shall  be  shop  cut  and  banded  at  all  columns,  bracing,  posts, 

gusset  plates,   penetrations   and   any  other  locations   indicated   on 
drawings. 

Q.  Gusset  plates  shall  be  a  minimum  of  3/8"  thick. 

R.  Splicing   of  structural    steel   members   where    not   detailed    on   the 

drawings  is  prohibited  without  prior  approval  of  the  Engineer. 

S.  It  shall  be  the  Fabricator's  responsibility  to  see  that  the  galvanized 

steel   is  delivered  to  the  jobsite   in   a   nonwarped   and   undistorted 
condition. 

T.  Horizontal   diagonal    bracing    shall    have    a    minimum    of   two    bolt 

connections  where   no   bolts   or   loads   are    shown   on    the   design 
drawings. 


3.2        Erection 


Erection  shall  be  in  accordance  with  latest  edition  of  AISC 
Specification  for  the  Design,  Fabrication  and  Erection  of  Structural 
Steel  for  Buildings  and  shall  include  the  setting  of  all  columns,  beams, 
trusses,  grating  and  handrails,  and  the  erection  and  complete 
installation  of  all  other  structural  steel  to  true  line,  grade  and 
plumbness. 
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SPECIFICATION  FOR 
STRUCTURAL  STEEL 


3  0        EXECUTION  (continued) 

B. 


Structural  steel  shall  be  plumbed  with  suitable  guy  wires  and  held  in 
plumb  during  field  welding.  Guy  wires  shall  be  placed  so  as  not  to 
interfere  with  the  necessary  work. 

C.  Steel  shall  not  be  placed  or  erected  on  concrete  foundations  or  floor 
slabs  until  the  concrete  has  cured  a  minimum  of  seven  (7)  days. 

D.  Drifting,  other  than  light  drifting  necessary  to  draw  the  holes  together, 
will  not  be  permitted. 

E.  Cutting  of  flanges,  webs,  or  angles  will  not  be  permitted  without  prior 
approval  from  the  Engineer. 

F.  Galvanized  coating  damaged  by  handling,  cutting,  burning,  welding, 
or  drilling  shall  be  repaired  with  zinc  rich  coating. 

G.  Holes  shall  not  be  made  or  enlarged  by  burning.  Fabrication  errors 
shall  not  be  correted  by  burning  members.  Holes  shall  be  cut  by 
drilling  or  punching  and  deburred  only.  Method  of  correction  of 
fabrication  errors  is  subject  to  the  approval  of  the  Owner. 

H.  Surfaces  in  contact  shall  be  thoroughly  clean  at  the  time  of  assembly. 

I.  High-strength    bolts    employing    load    indicator    washers    shall    be 

installed,  tightened  and  inspected  in  accordance  with  ASTM  F959. 

J.  Machine  bolts  and  shoulder  bolts  of  ASTM  A307  material  shall  be 

installed  "snug  tight"  and  shall  have  one  washer  used  with  each  bolt. 


3.3        Grouting 


A.         All  bearing  plates  shall  be  set  to  proper  grade  and   level   before 
grouting. 
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SPECIFICATION  FOR 
METAL  DECK 


1.0        GENERAL 

1.1  Description 

This  section  describes  the  requirements  for  metal  decking  of  buildings,  as 
shown  on  the  drawings. 

1.2  Related  Sections 

1 .  Section  051 20  Structural  Steel 

1.3  Quality  Assurance 

A.  Qualifications  of  Fabricator 

Decking  shall  be  fabricated  by  a  firm  whose  roof  deck  sections  have 
been  designed  in  accordance  with  SDI  Specifications.  Each  deck 
section  shall  have  a  design  certification  from  SDI. 

B.  Qualifications  of  Welders 

Welders  shall  be  qualified  in  conformance  with  Section  5, 
Qualification,  of  AWS  D1.1. 

1 .4  Reference  Standards  (latest  edition) 

A.  AWSD1.1:       Structural  Welding  Code 

B.  Steel  Deck  Institute  (SDI)  Design  Manual  for  Floor  Decks  and  Roof 
Decks 

C.  ASTM  A  36:     Specification  for  Structural  Steel 

D.  ASTM  A  446:   Specification  for  Steel  Sheet,  Zinc-Coated  (Galvanized) 
by  the  Hot-Dip  Process,  Structural  (Physical)  Quality 

E.  MIL-P-20135:    (Ships)   Paint,    High-Zinc   Dust   Content,    Galvanizing 
Repair 

F.  ASTM  A  525:   Steel    Sheet,    Zinc-Coated,    Galvanized    by    Hot-Dip 
Process 
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SPECIFICATION  FOR 
METAL  DECK 

1.0 


2.0 


GENERAL  (continued) 
1.5        Submittals 


A. 


B. 


Submit  shop  drawings  showing  layout  of  deck  panels,  anchorage 
details  and  every  condition  requiring  closure  panels,  supplementary 
framing,  special  jointing  or  other  accessories. 

Product  data:  Provide  deck  profile  characteristics  and  dimensions, 
structural  properties  and  finishes. 

Manufacturer's  installation  instructions. 


PRODUCTS 


2.1  Materials 

A.  Steel  Sheet:  ASTM  A  446,  Grade  A,  with  G115  Galvanized  Coating, 
ASTM  A  525. 

B.  Miscellaneous  Steel  Shapes:  ASTM  A  36,  Galvanized. 

C.  Flute  Closures:  Closed-cell  foam  rubber,  one  inch  thick,  profiled  to  fit 
tight  to  the  decking. 

2.2  Fabrication 

A.  Form  deck  units  in  lengths  to  span  three  or  more  supports  with  flush, 
telescoped  or  nested  two  inch  end-laps  and  nesting  side-laps,  unless 
otherwise  shown. 

B.  Decking  shall  be  of  Wide  Rib  (WR)  configuration  as  specified  in  the 
SDI  Manual,  unless  otherwise  shown.  Rib  depth  and  metal  gauge 
shall  be  as  shown  on  the  project  drawings. 

C.  Fabricate  metal  closure  strips  of  not  less  than  20  gauge  galvanized 
sheet  steel  of  the  same  quality  as  the  deck  units.  Form  to  the 
configuration  required  to  provide  tight-fitting  closures  at  open  ends 
and  sides  of  decking. 
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SPECIFICATION  FOR 
METAL  DECK 


3.0 


EXECUTION 


3.1 


Installation 


A. 


General 


Install  deck  units  and  accessories  in  accordance  with  manufacturer's 
recommendations  and  approved  shop  drawings,  and  as  specified 
herein. 

Placing  Deck  Units 

1 .  Place  deck  units  on  supporting  steel  framework  and  adjust  to 
final  position  with  ends  bearing  on  supporting  members  with 
minimum  four  inch  bearing  and  accurately  aligned  end  to  end 
before  being  permanently  fastened.  Lap  ends  not  less  than 
two  inches.  Do  not  stretch  or  contract  the  side-lap  interlocks. 
Place  deck  units  flat  and  square,  secured  to  adjacent  framing 
without  warp  or  excessive  deflection. 

2.  Do  not  use  deck  units  for  storage  or  working  platforms  until 
permanently  secured. 

Fastening  Deck  Units 

1.  Permanently  fasten  deck  units  to  steel  supporting  members  by 
not  less  than  3/4  inch  diameter  fusion  welds,  or  elongated 
welds  of  equal  strength,  not  less  than  12  inches  on  center  at 
supports  and  at  closer  spacing  where  required  for  lateral  force 
resistance. 

Use     welded     washers     where     recommended     by     deck 
manufacturer. 

2.  Comply  with  requirements  and  procedures  of  AWS  D1.1  for 
manual  shielded  metal-arc  welding,  the  appearance  and 
quality  of  welds  and  the  methods  used  in  correcting  welding 
work. 


Lock  side-laps  between  adjacent  deck  units  at  intervals  not 
exceding  24  inches  on  center  by  tack-welding,  button- 
punching,  or  mechanical  fasteners.  Weld  side-laps. 
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SPECIFICATION  FOR 
METAL  DECK 


3.0        EXECUTION  (continued) 

D.         Cuttina  and  Fitting 


Cut  and  fit  roof  deck  units  and  accessories  around  other  work 
projecting  through  or  adjacent  to  the  roof  decking,  as  shown.  Provide 
neat,  square,  and  trim  cuts. 

E.  Reinforcement  at  Openings 

Provide  additional  metal  reinforcement  and  closure  pieces  as  required 
for  strength,  continuity  of  decking,  and  support  of  other  work,  unless 
otherwise  shown. 

F.  Closure  Strips 

1.  Provide  metal  closure  strips  at  all  open  uncovered  ends  and 
edges  of  roof  decking,  and  in  the  voids  between  decking  and 
other  construction.  Weld  into  position  to  provide  a  complete 
decking  installation. 

2.  Install  double  raw  edge  of  foam  flute  closures  above  walls  and 
portions  perpendicular  to  deck  flutes. 

G.  Roof  Insulation  Support 

Provide  metal  closure  strips  for  the  support  of  roof  insulation  where 
the  rib  openings  in  the  top  surface  of  roof  decking  occur  adjacent  to 
edges  and  openings.  Weld  closure  strips  into  position. 

H.  Galvanizing  Touch-Up 

Touch-up  damaged  galvanized  top  and  bottom  surfaces  of  decking 
units  with  galvanizing  repair  paint  in  accordance  with  M1L-P-20135. 
Prior  to  repairing  galvanized  surfaces  damaged  by  welding,  blast 
clean  or  otherwise  treat  welds  to  remove  slag  completely. 
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SPECIFICATION  FOR 
BUILDING  INSULATION 


1.0 


GENERAL 


1.1 


1.2 


1.3 


1.4 


Description 
A. 


This  section  describes  the  requirements  for  wall  and  roofing  insulation 
in  buildings  and  where  indicated  on  drawings. 


B.  This  section  does  not  cover  insulation  for  pre-engineered  building. 

Related  Sections 

A.  Section  (09250)  Gypsum  Wall  Board 

Quality  Assurance 

A.  Reference  Standards 

1.  ASTM  C665     Standard  Specification  for  mineral  fiber  blanket 

thermal  insulation  for  light  frame  construction 
and  manufactured  housing 

2.  ASTM  E84:      Standard       Test       for       Surface        Burning 

Characteristic  of  Building  Materials. 

Submittals 


A.  Manufacturer's   product   literature,    including   installation   instructions 

and  fire  performance  characteristics. 

1.5  Product  Delivery.  Storage  and  Handling 

A.  Insulation  materials  shall  be  completely  protected  while  in  storage  and 

during  application,  to  keep  them  dry  at  all  times. 

1.6  Job  Conditions 

A.  Environmental  Reouirements 

Work  shall  not  proceed  in  rain  or  on  a  wet  deck.  Wet  insulation  shall 
be  discarded  and  replaced  with  dry  insulation  of  same  manufacturer, 
type  and  thickness. 
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SPECIFICATION  FOR  BUILDING  INSULATION 


2.0         PRODUCTS 


2.1  Batt/Blanket  insulation  (Wall/Roof) 

A.  Batt  Insulation:  ASTM  C665;  preformed  glass  fiber  batt  blanket, 
friction  fit,  conforming  to  the  following: 

1 .  Thermal  Resistance:  R  of  1 0  per  one  inch  nominal  thickness. 

2.  Facing:  (As  shown  on  the  drawings) 

Mesh  reinforced  kraft  paper 
Aluminum  foil  facing 

3.  Flame/Smoke  Properties:     25/40  in  accordance  with  ASTM 
E84. 

B.  Sheet  Vapor  Retarder:  Black  polyethylene  film  reinforced  with  glass 
square  mesh,  6  mil. 

D.  Tape:  Bright  aluminum,  self-adhering  type,  mesh  reinforced,  two  (2) 
inch  wide. 

E.  Insulation  Fasteners:  Steel  impale  spindle  and  clip  on  flat  metal  base, 
self  adhering  backing,  length  to  suit  insulation  thickness,  capable  of 
securely  and  rigidly  fastening  insulation  in  place. 

F.  Wire  Mesh:  Galvanized  steel,  hexagonal  wire  mesh,  20  gauge 
minimum. 

2.2  Acceptable  Manufacturer 

A.  Batt/Blanket  Insulation 

1.  Owens-Corning  Fiberglass  Corp. 

2.  Schuller  International  Inc. 
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SPECIFICATION  FOR  BUILDING  INSULATION 


3.0 


EXECUTION 


3.1 


Examination 


Verify  substrate  surface  is  flat,  free  of  honeycomb,  fins,  irregularities,  materials  or 
substances  that  may  impede  adhesive  bond. 

Verify  that  subtrate,  adjacent  materials,  and  insulation  are  dry  and  ready  to  receive 
insulation. 

3.2        Installation  for  BATT  Insulation 

A.  Install      insulation      and     vapor     retarder     in      accordance      with 
manufacturer's. 

B.  Install  in  walls,  roof  and  ceiling  spaces  without  gaps  or  voids.    Do  not 
compress  insulation. 

C.  Trim  insulation  neatly  to  fit  spaces.    Insulate  miscellaneous  gaps  and 
voids. 


E. 


Fit  insulation  tight  in  spaces  and  tight  to  exterior  side  of  mechanical 
and  electrical  services  within  the  plane  of  insulation. 

Faced  Insulation 


Install  with  factory  applied  vapor  retarder  membrane  facing 
warm  side  of  building  spaces.  Lap  ends  and  side  flanges  of 
membrane  between  framing  members. 

Staple  or  nail  facing  flanges  in  place  at  maximum  (6)  inches. 

Tape  seal  butt  ends,  lapped  flanges  and  tears  or  cuts  in 
membrane. 


F.  Provide    supplemental    support    where    needed    using    wire    mesh 

securely  fastened  to  prevent  sagging  of  insulation. 
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SPECIFICATION  FOR  BUILDING  INSULATION 


3.0        EXECUTION  (insulation) 

G.         Membrane  Vapor  Retarder 

1.  Wood  framing:  Place  vapor  retarder  on  warm  side  of 
insulation  by  stapling  or  nailing  at  (6)  inches.  Lap  and  seal 
sheet  retarder  joints  over  member  face. 

2.  Metal  framing:  Place  vapor  retarder  on  warm  side  of 
insulation;  lap  and  seal  sheet  retarder  joints  over  member 
face. 

3.3        Protection  of  Finished  Work 

A.  Protect  all  finished  work. 

B.  Do  not  permit  work  to  be  damaged  prior  to  covering  insulation. 
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SPECIFICATION  FOR 
SEALANT  AND  CAULKING 


1.0 


GENERAL 


1.1 


1.2 


1.3 


Description 
A. 


This  section  describes  the  requirements  for  sealants  and  caulkings  as 
shown  on  the  drawings. 


Related  Sections 

A.  Section  (08330)  Coiling  Doors 

B.  Section  (09250)  Gypsum  Board  System 

C.  Section  (0931 0)  Ceramic  Tile 
Quality  Assurance 

A.  Reference  Standards  (Latest  Edition) 

1.  FS-TT-S-0227E:  Sealing    Compound    Elastomeric   Type, 

Multi-Component  (For  Caulking,  Sealing 
and  Glazing  in  Buildings  and  Other 
Structures). 

Sealing  Compound  Elastomeric  Type, 
Single  Component  (For  Caulking, 
Sealing  and  Glazing  in  Buildings  and 
Other  Structures). 

Tension  Testing  of  Vulcanized  Rubber. 

Indentation  Hardness  of  Rubber  and 
Plastics  by  Means  of  Durometer. 


FS-TT-S-0023C: 


ASTMD412: 
ASTM  D2240: 
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SPECIFICATION  FOR 
SEALANT  AND  CAULKING 


1.0        GENERAL  (continued) 

1.4  Submittals 

A.  Certificates  of  Compliance 

1.  Caulking  Compound 

2.  Sealing  Compound 

B.  Color  Ranoe  Samples 

1.  Caulking  Compound 

2.  Sealing  Compound 

3.  Samples  of  Material  including  Primer 

C.  Product  Data  Sheets 

1.5  Product  Delivery.  Storage  and  Handling 

A.  Labeling  and  Delivery  of  Sealing  and  Caulking  Materials 

Sealant  and  caulking  containers  shall  be  labeled  and  delivered  to  the 
site  in  the  original,  unopened  containers.  Containers  which  have 
been  opened  or  damaged  prior  to  use  shall  be  removed  from  the  site. 

B.  Storage  of  Materials 

Materials  shall  be  stored  and  handled  so  as  to  prevent  inclusion  of 
foreign  matter  and  water  or  deteriorating  effect  of  hot  or  cold 
temperatures. 

1.6  Job  Conditions 

A.  Environmental  Reouirements 

Sealing  and  caulking  compounds  shall  not  be  applied  when  prevailing 
temperature  of  joint  surface  is  below  50  degrees  F.  or  in  damp  or 
rainy  weather. 
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SPECIFICATION  FOR 
SEALANT  AND  CAULKING 


1.0        GENERAL  (continued) 

B.  Joint  Width  and  Substrate  Conditions 

Do  not  proceed  with  installation  of  joint  sealants  where  joint  widths  are 
more  or  less  than  allowed  by  manufacturer,  or  where  contaminants 
interfering  with  sealant  adhesion  are  present. 

2.0        PRODUCTS 


2.1         Materials 

A.  Sealing  compound  shall  be  two-part,  gun-grade,  non-sag  polysulfide 
in  color  as  required  to  match  adjacent  work.  Sealing  compound  shall 
conform  to  Federal  Specification  TT-S-0227E.  Sealing  compound 
shall  be  used  for  sealing  all  joints  on  the  building  exterior  and  for 
control  joints  on  interior. 

B.  Caulking  compound  shall  be  one-part,  100  percent  liquid  polymer 
sealant  formulated  for  sealing  interior  joints  in  building  construction, 
except  as  otherwise  specified.  Caulking  compound  shall  possess 
excellent  qualities  of  adhesion  to  porous  and  non-porous  surfaces, 
resistance  to  hardening,  cohesive  strength,  freedom  from  migration 
(bleeding)  and  resistance  to  dilute  acids  and  alkaline  solutions. 
Caulking  compound  shall  conform  to  Federal  Specification  TT-S- 
0023C,  10aGP-5b. 

C.  Joint  back-up  shall  be  polybutene  sponge  rubber  (non-staining, 
premolded  resilient  type)  as  recommended  by  sealing  and  caulking 
manufacturer.  Back-up  filler  shall  be  non-staining,  premolded  resilient 
material  such  as  rope  yard,  neoprene  or  butyl  rod,  polyurethane  or 
other  closed  cell  foam  with  compressible  characteristics.  Width  or 
diameter  of  uncompressed  filler  material  shall  be  at  least  1-1/3  times 
the  width  of  the  joints  to  be  caulked  or  sealed.  Filler  material  shall  not 
adhere  to  the  caulking  compound  or  sealant  used  and  shall  be 
provided  with  a  bond  breaker  if  the  material  has  no  releasing  property. 
Bond  breaker  shall  be  strips  of  aluminum  foil,  polyethylene  or  other 
approved  release  material. 

D.  Primer  shall  be  quick-drying,  non-staining  type  of  a  consistency  as 
recommended  in  caulking  compound  and  sealant  manufacturer's 
publication 
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SPECIFICATION  FOR 
SEALANT  AND  CAULKING 


2.0        PRODUCTS  (continued) 


E.  Sealants  and  caulking  compounds  shall  be  waterproof,  elastic,  self- 
leveling  for  horizontal  application,  non-sagging  for  vertical  application 
and  adherent  to  the  surfaces  on  which  they  are  applied.  The  material 
shall  be  non-staining,  non-corrosive,  non-bituminous  and  non- 
bleeding.  The  exposed  surface  of  sealants  and  caulking  compounds 
shall  be  in  color  approved  by  owner  or  suitable  to  receive  paint  to  be 
used  on  adjacent  surfaces. 

1 .  Remain  elastic  for  a  period  of  at  least  5  years. 

2.  Peeling  strength  of  at  least  10  pounds  per  inch  of  width,  when 
peeled  gradually  from  concrete  surface  after  curing  for  seven 
days. 

3.  Ultimate  tensile  strength  of  100  psi  minimum  at  250  percent 
elongation  in  accordance  with  ASTM  D412. 

4.  No  indication  of  cracking  when  temperature  reaches  20°F. 

5.  Stability,  no  indication  of  sagging  when  temperature  reaches 
180°F. 

6.  Hardness,  Shore  A  scale,  between  (20  and  35)  points  in 
accordance  with  ASTM  D2240. 

F.  Sealants  shall  be  one  of  the  following  as  approved: 

1.  Two  component  polysulfide  base  synthetic  rubber  compound, 
a  product  bearing  Thiokol  Chemical  Corporation's  "Tested  and 
Approved"  seal,  such  as  "Sonolastic  Two-Part  Sealant"  by 
Sonnebom  Buiiding  Products,  Inc.  "Dymeric"  by  Tremco,  "PRC 
Caulk  500"  by  Products  Research  &  Chemical  Corporation  or 
"Synthacaulk"  by  Pecora  Corporation. 

The    material    shall    conform    to    Thiokol's    Building    Trade 
Performance  Specifications. 

2.  One-component  silicone  rubber  base  compound  with  100 
percent  solids,  such  as  "Dow  Corning  790  or  791"  by  Dow 
Corning  Corporation,  "G.E.  Silicone  1300  Sealant"  by  General 
Electric  Co.  or  "SWS-940-  by  Stauffer  Wacker  Silicone 
Corporation. 
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SPECIFICATION  FOR 
SEALANT  AND  CAULKING 


2.0 


PRODUCTS  (continued) 


3.  One   or  two-component    polyurethane   compound,    such    as 

"Eternaflex  Non-Sag  Urethane"  by  Gibson-Homans  Company, 
"Rubber  Caulk  3105"  by  Products  Research  Chemical 
Corporation  or  "Polytek  Sealant"  by  Toch  Brothers  Division  of 
Carboline  Company. 

Caulking  compound  shall  be  used  for  general  caulking  at  non-working 
joints  where  little  or  no  movement  is  anticipated.  Compound  shall  be 
one  of  the  following  as  approved: 

1.  One-component  acrylic  compound,  such  as  "60  Unicrylic"  by 
Pecora  Corporation  "Acrilast  570"  by  Toch  Brothers  Division  of 
Carboline  Company,  or  "Acrylic  Sealant"  by  Dap,  Inc. 

2.  One-component  butyl  rubber  compound,  such  as  "Butyl  Flex" 
by  Dap  Inc.  "Butyl  Rubber*'  by  DeWitt  Products  Co., 
"Butakauk"  by  Sonneborn  Building  Products,  Inc.,  "Butyl 
Caulk"  by  Gibson-Homans  Company  or  "Butyl  Sealant  BC158" 
by  Pecora. 


3.0 


EXECUTION 


3.1         PreDaration 


PreDaration  of  Surfaces 


2. 


Joints  and  spaces  to  be  filled  with  sealant  or  caulking  shall  be 
dry,  free  from  rust,  loose  paint,  oil  and  grease,  or  other 
contaminants.  Joints  and  spaces  to  be  sealed  or  caulked  shall 
be  cleaned  with  compressed  air. 

Metal  surfaces  shall  be  cleaned  with  a  solvent.  Provide  proper 
preparation  of  surfaces  as  recommended  by  manufacturer. 


B.  Joints  and  spaces  to  be  filled  with  sealant  greater  in  depth  than  the 

width  of  the  joint,  shall  be  packed  with  joint  back-up  material  specified, 
so  that  the  depth  of  the  joint  shall  be  not  less  than  half  the  width  nor 
more  than  equal  to  the  width  of  the  joint.  The  depth  of  the  joint  shall 
not  be  less  than  3/8  inch. 
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SPECIFICATION  FOR 
SEALANT  AND  CAULKING 


3.0        EXECUTION  (continued) 


Packing  shall  provide  a  firm  back-up  for  the  sealant.  Bond  breaker 
shall  be  provided  on  the  back  surface  of  al  joints  to  prevent  the 
sealant  from  bonding  to  the  back  surface  of  the  joint  or  to  the  back-up. 

Joints  and  spaces  caulked  shall  be  not  more  than  3/8  inch  wide  by  3/8 
inch  deep.  Maximum  size  of  the  joints  caulked  shall  be  as 
recommended  by  the  manufacturer.  Joints  more  than  3/8  inch  in 
depth  shall  be  packed  with  joint  back-up  as  specified. 


3.2 


Installation 


A.  Completely  seal  with   caulking   and   sealing   compounds   all  joints, 

spaces,     and    connections    as     indicated,     Manufacturer's    printed 
instructions  shall  be  strictly  followed. 


1 


Application  of  sealing  and  caulking  compounds  shall  be  with 
manufacturer  approved  caulking  guns,  using  proper  size 
nozzles  for  the  joint  being  filled. 

Grooves  shall  be  prepared  and  cleaned  to  the  depth  and  width 
required.  Joint  surfaces  shall  be  sound,  dry  and  clean 
immediately  before  filling.  Porous  joint  material  shall  be 
primed  as  approved  by  the  manufacturer.  Sealing  and 
caulking  compounds  shall  thoroughly  bond  to  the  joint 
surfaces.  Sealing  compounds  shall  not  bond  to  the  back 
surface  of  joint. 

Sealing  and  caulking  compound  shall  be  applied  with  sufficient 
pressure  to  solidly  fill  the  joint.  Mask  adjacent  surfaces  with 
masking  tape  prior  to  priming  caulking.  Remove  tape  after 
joint  has  been  tooled.  All  joints  to  be  filled  shall  be  neatly 
tooled  to  a  slight  concave  surface. 

Joints  that  do  not  meet  the  above  requirements  shall  be 
corrected  and  resealed  at  no  additional  cost  to  the  Owner. 


(intentionally  blank) 
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SPECIFICATION  FOR 
METAL  DOORS  AND  FRAMES 


1.0        GENERAL 

1.1  Description 

A.  This  section  describes  the  requirements  for  metal  doors  and  frames 

and  metal  fixed  glass  frames  as  shown  on  the  drawings. 

1.2  Related  Sections 

A.  Section  (08710)  Finish  Hardware 

B.  Section  (07900)  Sealant  and  Caulking 

C.  Section  (08800)  Glazing 

D.  Section  (09250)  Gypsum  Board  System 

E.  Section  (09901 )  Architectural  Painting 

1.3  Quality  Assurance 

A.  Requirements  of  Regulatory  Agencies 

Hollow  metal  doors  and  frames  indicated  to  have  UL  labels  shall  be 
constructed  in  accordance  with  the  requirements  of  the  Underwriters 
Laboratories  Inc.  for  the  class  opening  indicated,  and  shall  be 
standard  frame  units  where  practical.  Labels  will  be  provided  on 
doors  and  frames. 

B.  Reference  Standards  (Latest  Edition) 

1 .  Underwriters  Laboratories  Inc.,  "Building  Material  Directory". 

2.  NFPA  Pamphlet  No.  80. 


3. 


ANSI  A1 15: 


Specification  for  door  and  frame 
preparation  for  Mortise  door  locks  for  1- 
3/4"  doors. 
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SPECIFICATION  FOR 
METAL  DOORS  AND  FRAMES 


1.0        GENERAL  (continued) 

4.  ASTM  C236: 


5.  ASTME413: 

6.  ASTM  E1 52: 

7.  ASTM  E90: 

8.  ANSI  SDI  117: 


Standard  test  method  for  steady  state 
thermal  performance  of  building 
assemblies  by  means  of  guarded  hot 
box. 

Classification  for  rating  sound  insulation. 

Standard  method  of  fire  test  of  door 
assemblies. 

Standard  test  method  of  laboratory 
measurement  of  airborne  sound 
transmission  of  building  partitions. 

Manufacturing  tolerance  for  standard 
steel  doors  and  frames. 


1.4        Submittals 


Shop  Drawings 

1.  Product  Data 

Submit  manufacturer's  specifications  for  fabrication  and 
installation,  including  data  substantiating  that  products  comply 
with  requirements. 

2.  Shop  Drawings 

Submit  for  fabrication  and  installation  of  steel  doors  and 
frames.  Include  details  of  each  frame  type,  elevations  of  door 
design  types,  conditions  at  openings,  details  of  construction, 
location  and  installation  requirements  of  finish  hardware  and 
reinforcements,  and  details  of  joints  and  connections.  Show 
anchorage  and  accessory  items. 

Provide  shop  drawings  for  installation  of  glazing. 

Provide  schedule  of  doors  and  frames,  using  same  reference 
numbers  for  details  and  openings  as  those  on  contract 
drawings. 
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SPECIFICATION  FOR 
METAL  DOORS  AND  FRAMES 


1.0 


2.0 


GENERAL  (continued) 

B.  Certificate  of  Com Dliance 


"Label  Constructed"  doors  and  frames,  and  fixed  glass  frames.  Fire 
window  frames  shall  bear  visible  label  "Fire  Window  Frame."  (per 
NFPA80,  Ch.  13). 

Product  Delivery.  Storage  and  Handling 

A.  Delivery 

Deliver  material  in  manufacturer's  original,  unopened  and  undamaged 
packages.  Clearly  identify  manufacturer,  brand  name,  contents,  color, 
stock  number  and  order  number  on  each  package.  Packages 
showing  indications  of  damage  that  may  affect  condition  of  contents 
are  not  acceptable. 


1.5 


1.6 


B.  Storage 

Store  in  original  packaging  under  protective  cover  and  protect  from 
damage.  Stack  containers  in  accordance  with  manufacturer's 
recommendations. 

C.  Handling 

Handle  materials  in  such  a  manner  as  to  prevent  damage  to  products 
or  finish. 


Warranty 
A. 


Provide  manufacturer's  standard  warranty  on  all  doors  and  frames. 
(Regular  and  fire  doors  and  fire  rated  metal  fixed  glass  frames.) 


PRODUCTS 


2.1        Manufacturers: 

Subject  to  compliance  with  requirements,  provide  products  of  one  of  the 
following: 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 
8/23/96 


REV  NO. 
0 


NO:     08110 


PAGE     4     OF    7 


SPECIFICATION  FOR 
METAL  DOORS  AND  FRAMES 


2.0        PRODUCTS  (continued) 

A.  Metal  Doors  and  Frames: 


2.2. 


1. 

2. 
3. 
4. 
5. 

6. 

Metal  Doors 


Steelcraft  Manufacturing  Co. 

Fenestra 

Amweld 

Ceco 

Pioneer  Industries 

Republic  Builders  Products 


A.  Flush  construction,  1-3/4  inch  thick  of  types  indicated. 

B.  Face  sheet  shall  be  bonderized  sheets  of  not  less  than  16  gauge  for 
exterior  door  and  18  gauge  for  interior  doors,  cold  rolled  stretcher 
leveled  steel.   Exterior  doors  shall  be  galvanized. 

C.  Core  of  doors  shall  have  continuous  interlocking  steel  stiffeners 
spaced  not  over  16  inches  on  center  and  be  filled  with  mineral  rock 
wool  or  other  approved  material.  Joints  in  edges  of  doors  shall  be  arc 
welded  and  ground  smooth.  Top  edges  of  exterior  doors  shall  have 
metal  caps  to  provide  flush  top  surfaces. 

D.  Thermal-Rated  (Insulating)  Assemblies 

.  At  exterior  locations  and  elsewhere  as  shown  or  scheduled,  provide 
doors  which  have  been  fabricated  as  thermal  insulating  door  and 
frame  assemblies  and  tested  in  accordance  with  ASTM  C  236. 

E.  Rabbeted  or  Specially  Prepared  Openings 

1.  Openings  shall  be  provided  for  glazed  panels  or  louvers  where 
indicated. 

2.  Glazing  beads,  where  required,  shall  be  secured  with  oval- 
head  screws  spaced  not  more  than  6  inches  on  center  and 
shall  be  18  gauge,  spaced  to  accommodate  1/4  inch  glass, 
unless  otherwise  indicated.  All  glazing  shall  be  done  from  the 
interior  side  for  doors  and  windows. 
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2.0        PRODUCTS  (continued) 


Louvers  shall  be  automatic,  sight  proof,  stationary  and  formed 
of  minimum  20  gauge  steel,  unless  otherwise  indicated.  The 
entire  louver  assembly  shall  be  fastened  to  the  door  with 
mouldings  at  the  factory.  For  fire  rated  doors  with  louvers,  the 
door  shall  be  installed  and  manufactured  in  accordance  with 
"NFPA  80"  and  Underwriters  Laboratories  Inc.  "Building 
Material  Directory",  and  shall  be  tested  as  a  unit. 


2.3        Frames 


A.  Metal  frames  shall  be  provided  for  metal  or  wood  doors  and  metal 
frames  for  fixed  glass  (fixed  windows)  as  indicated.  Frames  shall 
have  jamb  widths  and  depths  of  the  size  and  configuration  indicated 
on  drawings.  Frames  shall  be  of  16  gauge  steel  for  interior  doors  and 
14  gauge  galvanized  steel  for  exterior  doors,  and  14  gauge  for  metal 
frames  for  fixed  glass. 

B.  Frames  shall  have  adjustable  anchors  and  special  anchors  suitable 
for  the  materials  in  which  the  frames  are  to  be  installed.  Anchors  shall 
be  provided  for  attachment  to  the  floor  with  provision  for  vertical 
adjustment.  One  anchor  shall  be  provided  for  each  30  inches  of  jamb 
height.  Cover  boxes  shall  be  provided  at  hardware  cutouts. 

C.  Provide  holes  in  frames  for  door  silencers;  3  for  single  doors  and  2 
per  leaf  for  pairs  of  doors,  for  interior  doors. 

D.  Frames  for  exterior  doors  shall  be  provided  with  formed  drip  at  the 
heads  on  exterior  face,  applied  with  stainless  steel  screws.  Provide 
factory-installed  spreader  bars  for  all  welded  door  frame  assemblies. 

E.  Windows:  Provide  stops  for  1/4"  glass  as  scheduled. 

F.  Door  frames  and  frame  extensions  shall  be  designed  to  replace 
structurally  the  covering  and  framing  displaced,  using  30  PSF  wind 
load. 


2.4        Glazing 


Door  vision  panels  shall  have  Type  1,  Class  1,  Quality  q3,  fully 
tempered  clear  float  glass,  single-lite,  wet  or  gasket  glazed'  with 
interior  removeable  stops.  Wired  glass  (type  II)  where  required  for  fire 
rating.   See  Section  08800. 
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SPECIFICATION  FOR 
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2.0 


PRODUCTS  (continued) 

B.  Fixed  glass  panels  see  Glass  and  Glazing  Section  08800. 

2.5  Fabrication 

A.  Necessary  closures,  filler  members,  reinforcing,  and  appurtenant 
members  and  accessories  shall  be  provided.  Surfaces  shall  be 
smooth  and  free  from  warps  and  buckles.  Miters  shall  be  neatly  made 
with  tight  joints. 

B.  Fabricate  doors  to  comply  with  ANSI/SDI-1 17. 

C.  Shop  Prime  Coat 

Metal  doors  and  frames  shall  be  thoroughly  cleaned  of  all  oil,  grease, 
rust  and  other  foreign  material,  and  sanded  smooth.  A  rust  inhibitive, 
baked-on  shop  primer  shall  then  be  applied. 

2.6  Preparation 

A.  Hardware  Reinforcing  and  Mortising 

Doors  and  frames  shall  be  mortised,  reinforced,  drilled  and  tapped  to 
receive  finish  hardware  complying  with  applicable  requirements  of 
ANSI-A115.  Hinge  and  lock  reinforcements  shall  be  securely  welded 
to  door  and  frames  and  shall  be  drilled  and  tapped  to  receive  finish 
C  hardware. 


3.0         EXECUTION 


3.1 


Installation 


Installation  of  Frames 

1.  Exercise  care  in  setting  frames  to  maintain  scheduled 
dimensions,  hold  head  level  and  maintain  jambs  plumb  and 
square. 

2.  Secure  anchorages  and  connections  to  adjacent  construction 
per  manufacturer's  instructions.  Allow  for  expansion 
movement  as  required. 
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3.0        EXECUTION  (continued) 
3. 


E. 


Leave  frame  spreader  bars  intact  until  frames  are  set  square 
and  plumb,  and  anchors  are  securely  attached. 


Installation  of  Doors 

1.  Apply  hardware  and  install  doors  in  accordance  with  hardware 
manufacturer's  templates  and  door  manufacturer's 
instructions. 

2.  Adjust  operable  parts  for  correct  function  and  smooth 
operation. 

3.  Maintain  alignment  with  adjacent  work.  Secure  assembly  to 
framed  openings  plumb  and  square  without  distortion  or  warp. 

4.  Installation  of  labeled  doors  and  frames  shall  conform  to  NFPA 
Pamphlet  No.  80  and  all  local  codes  and  ordinances  having 
jurisdiction. 

5.  Leave  door  units  closed. 


3.2        Cleaning  and  Patching 


All  marred,  dented  and  abraded   surfaces  shall   be   repaired   after 
installation  as  approved.     Defective  materials  shall  be  rejected  and 
•  replaced  with  new  materials  at  no  additional  cost  to  the  owner. 

Clean  doors,  frames,  and  glass  in  accordance  with  manufacturer's 
instructions.  Remove  temporary  labels  and  visible  markings. 
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SPECIFICATION  FOR 
COILING  DOORS 


1.0 


GENERAL 

1.1  Description 

A.  This  section  describes  the  requirements  for  the  manufacture  and 

installation  of  coiling  doors  where  shown  on  the  drawings. 

1.2  Related  Sections 

A.  Section  (07900)  Sealants  and  Caulkings 

B.  Section  )08710)  Finish  and  Hardware 

C.  Section  (09901 )  Architectural  Painting 

D.  Section  (13121)  Pre-Engineered  Building 

1.3  Quality  Assurance 

A.  Qualifications  of  Manufacturer 

Provide  the  products  of  an  established  manufacturer  who  has  been 
regularly  engaged  in  the  production  of  coiling  doors  and  whose 
products  have  operated  successfully. 

1.4  Refer3nce  Standards  (Latest  Edition) 

A.  ASTM   A525   -   Steel    sheet,    zinc   coated    (galvanized)    by    hot-dip 

process. 

1.5  Design  Criteria 

A.  Design  coiling  doors  to  withstand  wind  pressure  of  30  p.s.f.,  with 
deflection  not  to  exceed  1/180  of  span. 

B.  Frames    shall    be    cold-formed    or    hot-rolled    structural    shapes    as 
necessary  to  accommodate  the  door  installation  complete. 
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SPECIFICATION  FOR 
COILING  DOORS 


1.0 


2.0 


General  (continued) 
C. 


Furnish  each  coiling  door  as  a  complete  unit  produced  by  one 
manufacturer;  including  hardware,  accessories,  mounting  and 
installation  components.  Unless  otherwise  acceptable  to  owner, 
furnish  all  coiling  doors  by  one  manufacturer  for  entire  project. 


1.6        Submittals 


ShoD  Drawinas 


Shop  drawings  for  coiling  doors  shall  include  each  door  and 
frame,  details  of  attachment,  location  of  hardware,  material, 
guides  and  accessories. 

Indicate  and  fully  dimension  all  details. 

Manufacturer's  product  data  and  detailed  installation  and 
maintenance  instructions  for  each  door. 


PRODUCTS 


2.1 


Manufacturers 

A.        Subject  to  compliance  with  requirements,  provide  products  of  one  of 
•  the  following: 


2.2 


1. 

CECO/Windsor  Door 

2. 

Cookson  Co. 

3. 

Overhead  Door  Corp. 

4. 

Atlas  Door  Corp. 

Materials 

A.        Hoods 
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SPECIFICATION  FOR 
COILING  DOORS 


2.0        PRODUCTS  (continued) 


1 .  Fabricate  steel  hood  for  coil  door  of  not  less  than  24  gage,  hot- 

dip  galvanized  steel  sheet  with  G-90  zinc  coating,  complying 
with  ASTM  A525.  Phosphate  treat  before  fabrication. 
Reinforce  at  the  top  and  lower  edges  by  rolled  flanges. 


B. 


Curtains 


Shall  be  composed  of  painted  interlocking  galvanized  flat- 
faced  slats,  roll-formed,  not  drawn,  formed  in  easy  curves 
without  sharp  bends,  from  open  hearth  steel. 

Slats  of  sections  sufficiently  large  to  give  curtain  strength 
adequate  to  safety  resist  specified  wind  pressure. 


3.  Provide     insulated     slats     on     doors     in 

buildings,  when  shown  on  Door  Schedule. 


climate-controlled 


Ends  of  slats  shall  be  equipped  with  slat  lugs  as  wind  locks  to 
engage  bars  in  guides  and  to  lock  the  curtains  with  malleable 
iron  end  locks. 

Bottom  bars  shall  consist  of  two  angles  of  equal  size  and 
weight,  placed  back  to  back,  (galvanized  or  stainless  steel  to 
suit  type  of  curtain  slats).  Provide  replaceable  gasket  of 
flexible  vinyl  or  neoprene  between  angles  as  a  weather  sill  and 
cushion  bumper. 


Guides 


Galvanized  structural  steel  angles  not  less  than  3/16  inch  thick 
to  form  a  slot  of  sufficient  depth  to  retain  curtains  in  guides 
against  specified  wind  pressure  and  provided  wind  lock 
channels. 


Guide  assembly  set  plumb  and  bolted  to  jambs  with  3/8  inch 
bolts  not  over  30  inches  on  centers.  Provide  removable  stop 
on  guides  to  prevent  over  travel  of  curtain  and  continuous  bar 
for  holding  wind  locks 
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SPECIFICATION  FOR 
COILING  DOORS 


2.0        PRODUCTS  (continued) 

D.  Shafts  in  Hoods 


F. 


1.  Fabricated  from  standard  pipes  of  adequate  diameter  to 
prevent  deflection  exceeding  0.03  inch  per  foot  of  door  width 
under  full  load. 

2.  Shafts  to  enclose  oil  tempered  helical  torsion  springs  of  a 
design  to  insure  proper  counter-balancing  action. 

3.  Springs  mounted  on  shaped  anchors  mounted  on  a  single 
torsion  rod. 

4.  Spring  tension  adjustment  by  means  of  an  adjusting  wheel  and 
pawl  on  the  outside  of  the  bracket  plate. 

Hardware 

1.  Manufacturer's  standard  hardware  items,  including  lock,  track, 
counter  balance  barrel,  end  locks  and  weather  astragal. 

2.  Cylinder  for  lock  is  specified  in  Section  0871 0. 

Weather-Seal 

1.  Doors  shall  have  weather-seal  devices  including  an  air  baffle 

in  the  hood,  wind  locks  on  every  slat,  a  rubber  seal  strip  at 
jambs  and  compressible  seal  strip  at  the  bottom  of  the  door 
curtain. 


Finish 


1.  Doors  and  hoods  shall  be  galvanized  per  ASTM  A525  and 
shall  be  chemically  treated  for  paint  adherence. 

2.  Guides,  end  locks  and  fasteners  shall  be  galvanized. 

3.  Surfaces  to  be  exposed   shall   be  given   one   shop   coat  of 
manufacturer's  standard  rust-inhibitive  primer. 
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SPECIFICATION  FOR 
COILING  DOORS 


2.0        PRODUCTS  (continued) 

H.  Mechanical  ODerators 


1.  Chain-Gear  Operator.  Hand  chain  shall  be  galvanized.  Gears 
shall  be  machined  from  high-grade  gray  cast  iron.  Gear 
reduction  shall  be  calculated  to  reduce  pull  on  hand  chain  to 
35  pounds  or  less. 

2.  Crank-Gear  Operator.  Crank  shall  be  removable  and  located 
approximately  2  feet  10  inches  from  floor.  Gears  shall  be 
machined  from  high-grade  gray  cast  iron.  Gear  reduction  shall 
be  calculated  to  reduce  load  on  crank  to  35  pounds  or  less. 

Electrically  Operated  Doors 

1.  Electrically  operated  doors  shall  be  provided  with  a  compact 
operating  unit  designed  and  built  by  the  door  manufacturer 
and  which  will  require  a  minimum  of  side  clearance  when 
installed.  The  unit  is  to  be  controlled  by  a  three  push  button 
station  marked  "open",  "close",  "stop",  and  a  screw  adjustable 
limit  switch  which  will  break  the  circuit  at  a  termination  of 
travel. 

2.  The  operator,  consisting  of  a  motor  driven  worm  gear,  shall  be 
designed  to  operate  the  door  at  an  approximate  speed  of  one 
foot  per  second  and  to  automatically  release  the  motor  from 
the  driving  unit  prior  to  stalling  to  prevent  overloading.  The 
motor  shall  be  a  high  starting  torque  type.  The  worm  gearing, 
running  in  an  oil  bath,  shall  be  furnished  with  a  spring-set 
solenoid-operated  brake,  a  magnetic  reversing  contactor  in  a 
NEMAType  1  enclosure  shall  also  be  included.  The  electrical 
overload  protective  device  shall  be  both  heat  and  current 
sensing  and  installed  integral  with  the  unit. 

3.  An  emergency  hand  chain  operator  which  does  not  affect  the 
timing  of  the  limit  switch  shall  be  provided. 
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SPECIFICATION  FOR 
COILING  DOORS 


2.0        PRODUCTS  (continued) 

2.3        Fabrication 

A.  All    work    shall    be    fabricated    square,    rigid,    and    in    true 

alignment. 

B.  Provide  necessary  reinforcing  and  appurtenant  members  and 
accessories. 

C.  Surfaces  shall  be  smooth  and  free  from  warps  and  buckles. 
3.0         EXECUTION 

A.  Install  doors  complete  with  operator  and  hardware,  under  the  supervision  of 
the  manufacturer  or  his  authorized  representative. 

B.  Install  doors  completely  weatherproof. 

C.  Test  and  adjust  doors  for  proper  operation  after  installation. 
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SPECIFICATION  FOR 
ALUMINUM  WINDOWS 


1.0        GENERAL 


1.1  Description 

A.         This  section  describes  the  requirements  for  aluminum  windows  where 
shown  on  the  drawings. 

1.2  Related  Sections 

A.  Section  07900  Sealant  and  Caulking 

B.  Section  08800  Glass  and  Glazing 

1.3  Quality  Assurance 

A.  Design  Criteria 

1.  Installed  windows  shall  safely  resist  a  design  wind  load  inward 
or  outward  of  30  pounds  per  square  foot  without  permanent 
deformation. 

2.  Maximum  allowable  deflection  shall  not  exceed  1/180  of  the 
span  under  the  design  wind  load. 

1 .4  Reference  Standards  (Latest  Edition) 

A.  National  Association  of  Architectural  Metal  Manufacturers  (NAAMM)  - 
Metal  Finishes  Manual. 

B.  FS  QQ-A-200/9  Aluminum  Alloy  Bar,  Rods,  Shapes,  Tube  and  Wire, 
Extruded  6063. 

1.5  Submittals 

A.  Shop  Drawings 

B  Catalog  Cuts  and  Brochures 

C.  Certification  of  Compliance  with  Design  Criteria 
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SPECIFICATION  FOR 
ALUMINUM  WINDOWS 


1.0        GENERAL  (continued) 

1.6        Product  Delivery.  Storage  and  Handling 

A.  Protect  windows  from  damage  during  transportation. 

B.  Store  under  cover  at  the  jobsite. 
2.0        PRODUCTS 


2.1 


Approved  Manufacturers 

A.  Acorn  Window  System 

B.  Architectural  Product,  Inc. 


C. 


Alenco 


2.2 


Windows 


Materials 

A.  Window  Type 

Aluminum  windows  shall  be  provided  with  interior  glazing, 
type  shall  be  as  shown  on  the  project  drawings. 

B.  Frame  Members 


Frame  members  shall  be  extruded  aluminum,  alloy  6063-T5,  not  less 
than  1/8  inch  in  thickness  and  not  less  than  1-5/8  inches  deep  from 
front  to  back.  Alloy  shall  conform  to  FS  QQ-A-200/9. 

Anchors  and  Reinforcing 

Anchors  and  reinforcing  shall  be  provided  as  required  and  shall  be 
securely  and  properly  fitted  into  place.  Except  as  otherwise  specified, 
fastenings,  clips  and  other  such  parts  shall  be  of  non-magnetic 
stainless  steel  or  aluminum.  Surfaces  of  these  parts  shall  not  be 
exposed  in  the  finished  work  except  as  approved. 
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SPECIFICATION  FOR 
ALUMINUM  WINDOWS 

2.0 


PRODUCTS  (continued) 

D.         Weatherstrippinq 


Windows  shall  be  double  weatherstripped  using  polypropylene  pile 
securely  interlocked  into  both  inside  and  outside,  weathering  contact 
of  ventilator  sections. 

Hardware 

Projecting-in  ventilators  shall  be  balanced  on  heavy  duty  stainless 
steel  screws  and  fitted  with  nylon  slides  with  set  screws  for  friction 
adjustment.  Use  stainless  steel  pins  at  all  pivotal  points.  Equip 
ventilators  with  cast  white  bronze  fastener.  Awning  windows  to  be 
provided  with  manufacturer's  standard  mechanical  openers. 

Finish 

All  exposed  surfaces  and  appurtenances  shall  receive  an  anodized 
finish,  AA-21C22A42,  as  specified  in  the  NAAMM  manual.  Color  shall 
be  light  bronze. 

Screens 

Furnish  and  install  screens  fabricated  from  6063-T5  aluminum  alloy 
extruded  frames,  or  rolled  shapes,  with  aluminum  hardware  and  18  x 
14  mesh  aluminum  screen  cloth. 


2.3        Fabrication 


A.  Windows  shall  be  fabricated  to  the  dimensions  and  configuration 
shown. 

B.  Corners  of  window  frames  and  the  ends  of  closed  members  shall  be 
carefully  fitted  to  hairline  joinery  and  securely  Heli-arc  welded  for  the 
full  section  profile.  All  projections  shall  be  removed  from  within  the 
glazing  rabbets.  Apply  special  acrylic  or  butyl  seal  at  all  intersections. 


3.0 


EXECUTION 

3.1         Installation 


-'s-nn-no?  5 
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SPECIFICATION  FOR 
ALUMINUM  WINDOWS 


3.0        EXECUTION  (continued) 

A.  Windows  shall  be  installed  in  accordance  with  the  recommendations 
of  the  window  manufacturer  and  as  approved.  Windows  shall  be 
braced  as  necessary  to  prevent  distortion  and  shall  be  set  straight, 
plumb,  level  and  in  true  alignment. 

B.  Aluminum  which  will  be  in  contact  with  dissimilar  materials  shall  be 
protected  by  painting  the  dissimilar  material  with  a  heavy  coat  of  zinc 
chromate  paint,  a  good  quality  caulking  placed  between  aluminum 
and  dissimilar  material,  or  a  non-absorbent  tape  or  gasket. 

3.2        Protection  and  Cleaning 

After  installation,  protect  windows  from  damage  during  subsequent 
construction  activities.  Upon  completion,  repair  any  marred  and  abraded 
surfaces. 


>-cin-nc\-'  i 
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SPECIFICATION  FOR 
FINISH  HARDWARE 


1.0 


GENERAL 


1.1 


DescriDtion 


This  section  describes  the  requirements  for  finish  hardware  as  shown 
on  the  drawings. 


B.          Work 

ncludes: 

1. 

Butts 

2. 

Threshold 

3. 

Silencers 

4. 

Lockset 

5. 

Door  Closer 

6. 

Door  Stop 

7. 

Push  Plate,  Pull  Plate,  Kick  Plate 

8. 

Panic  Hardware 

9. 

Weatherstripping 

10. 

Keys  and  Keying 

Related  Sections 

1.2 

A.  Section  (081 10)  Steel  Doors  and  Frames 

B.  Section  (08330)  Coiling  Doors 

1.3  Quality  Assurance 

A.  Requirements  of  Regulatory  Agencies 

Hardware  for  use  on  labeled  openings  shall  conform  to  requirements 
of  National  Board  of  Fire  Underwriters  and  Underwriters  Laboratories 
Inc.,  and  NFPA  Standard  No.  80. 

1.4  Reference  Standards  (Latest  Edition) 

A.  American    National    Standards    Institute    (ANSI):    "Designations    for 

Builder's  Hardware" 
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SPECIFICATION  FOR 
FINISH  HARDWARE 


1.0 


GENERAL  (continued) 

B.  Door  and   Hardware    Institute   (DHI)   "Recommended    locations 

builder's  hardware  for  metal  and  custom  wood  doors  and  frames." 


for 


C.  Builders  Hardware  Manufacturers  Association  (BHMA)  publications 

1.5        Submittals 

A.  Shop  Drawings  and  Product  Literature 

Submit  Finish  Hardware  Schedule  for  approval  in  same  format  as 
"Schedule  of  Finish  Hardware  Sets"  noted  on  the  drawings  or 
specified  herein,  indicating  manufacturer,  catalog  number  and/or  size, 
quantity,  and  finish.  Submit  catalog  cut  for  each  item.  Contractor 
shall  be  responsible  for  determining  the  handing  of  doors  and 
hardware  and  for  correct  count  of  all  items  necessary  for  complete 
and  proper  installation.  Door  location  and  swing  shall  be  as  shown  on 
drawings. 


B. 


Samples  as  requested. 


1.6 


Product  Deliver  Storage  and  Handling 

A.  Packing  and  Marking 

Pack  each  item  complete  with  all  screws,  bolts,  washers  and  other 
accessories.  Mark  each  container  with  corresponding  set  number 
from  approved  hardware  schedule  identifying  its  contents,  room 
number  and  door  mark  of  the  finished  work. 


B. 


Delivery  and  Storage 

Receive  and  store  all  finish  hardware, 
keys  as  directed.  Deliver  keys  to 
completion  of  work. 


Properly  tag,  index  and  file  all 
owner's    representative    upon 


2.0 


PRODUCTS 


2.1        Materials 

A.  Cylinders  and  Keying 
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SPECIFICATION  FOR 
FINISH  HARDWARE 


2.0        PRODUCTS  -  (continued) 

1. 


Provide  cylinders  for  following  locksets  furnished  under  other 
specification  sections: 


a. 


Coiling  door(s) 


Masterkey  and  grandmaster  key  all  cylinders  as  directed  by 
owner's  representative.  Provide  masterkeys  as  directed  for 
each  masterkey  set  furnished.  Coordinate  with  owner's  project 
representative  to  interface  with  existing  masterkey  system. 


B. 


TemDlates 


2. 


Furnish  promptly  to  door  and  door  frame  manufacturer(s),  and 
other  trades  as  required,  each  item  or  hardware  requiring 
reinforcing  and/or  preparation. 

Provide  special  tools,  six  of  each  type  and  size,  required  for 
installation  or  adjustment  of  hardware. 


D. 


Key  Cabinet 

Provide  Telkee,  Inc.,  or  approved  equal  surface  mounted  key  cabinet 
with  provision  for  20  percent  expansion,  complete  with  all  keys  affixed 
to  hooks  and  all  file  cards  properly  filled  out  and  organized. 

Fasteners 

Furnish  fasteners  of  proper  type,  size,  quantity  and  matching  finish  for 
each  article  of  hardware.  Furnish  machine  screws  and  expansion 
shield  for  installation  of  hardware  on  concrete  and  masonry. 
Fasteners  exposed  to  weather  shall  be  stainless  steel.  Furnish 
tamper-proof  one-way  screws  for  hex  bolts.  Furnish  self-tapping 
Phillips  head  stainless  steel  sheet  metal  screws  for  push/pull  and  kick 
plates. 

Finishes 

Finishes  will  be  US32  D. 
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SPECIFICATION  FOR 
FINISH  HARDWARE 


2.0        PRODUCTS  -  (continued) 

F.  Panic  Exit  Devices 


Furnish  exit  devices  on  doors  as  scheduled  on  the  drawings. 


H. 


Butts  shall  be  full  mortise,  ball  bearing,  steel,  template,  flat  button  tip, 
non-rising  pins  (non-removable  on  exterior  doors).  Hinge  weight  shall 
suit  door  size  and  weight. 


Butt  size  shall  be  as 

follows: 

Door  Thickness 

Door  Width 

Butt  Size 

1-3/4" 
1-3/4" 

Up  to  36" 
36"  to  48" 

4-1/2"  x  4-1/2' 
5"  x  4-1/2" 

The  number  of  butts  on  each  door  leaf  shall  be  as  follows: 


Doors  5'-0"  high  or  less 

Doors  over  5'-0"  but  not  over  7'-6" 

Doors  over  7'-6"  high 


-2  Butts 
-3  Butts 
-4  Butts 


Butt  locations  shall  be  according  to  DHI,  BHMA  and  ANSI  guidelines. 

'.  Locksets.  Latchsets.  and  Exit  Devices 

Verify  that  faces  are  suitable  to  fit  door  edge  bevel  or  other  shape, 
and  provide  strike  with  curved  lip  or  size  to  clear  jamb.  Provide 
minimum  throw  of  1/2  inch  on  bored  locks,  3/4  inch  on  mortise  locks 
and  5/8  inch  on  pairs  of  doors. 

Closers 

All  closers  shall  be  suitable  for  120°  operation,  unless  otherwise 
scheduled.  Furnish  all  closers  to  suit  door  size,  weight  and  swing 
irrespective  of  closer  size  specified  in  hardware  sets.  Closers  shall  be 
equipped  with  regulating  valves  for  control  of  latching  speeds  by 
means  of  removable  key.  All  exterior  door  closers  shall  be  mounted 
inside. 
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SPECIFICATION  FOR 
FINISH  HARDWARE 


2.0        PRODUCTS  -  (continued) 

K.  Door  Silencers 


Provide  three  (3)  silencers  for  each  single  door,  and  two  (2)  each  leaf 
for  each  pair  of  doors.  Silencers  are  not  required  for  fire  door 
installations,  doors  with  sound  proofing,  or  exterior  doors. 

L.  Thresholds  &  Door  Heads 

All  exterior  door  thresholds  shall  be  set  in  full  width  bead  of  sealant. 
Where  thresholds  butt  jambs,  ship  thresholds  of  sufficient  width  for 
field  cutting  and  fitting.  Provide  rain  drips  on  door  frame  at  head  of  all 
exterior  hollow  metal  doors  which  are  not  recessed. 

M.         Kick  Plates 

Kick  plates  shall  be  8"  high  and  full  width  of  door  leaf  less  2",  18 
gauge,  stainless  steel,  except  as  otherwise  called  for  on  the  schedule. 
Install  kick  plates  on  push  side  of  doors. 

N.  Pull  Plate 

Install  pull  plate  on  the  pull  side  of  the  doors,  centered  42"  above 
floor. 


O. 


Push  Plate 


P. 


Install  push  plates  on  the  push  side  of  doors,  centered  48"  above 
floor. 

Flush  Bolts 

Install  flush  bolts  to  inactive  leaf  of  double  door,  at  top  and  bottom. 
Provide  dust-proof  strike  for  foot  bolt. 

Door  StOD 


Install  doorstop  at  all  doors  exterior  and  interior. 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 

8/23/96 


REV  NO. 


NO:     08710 


PAGE     6      OF    7 


SPECIFICATION  FOR 
FINISH  HARDWARE 


2.0 


PRODUCTS  -  (continued) 

R.         Weatherstripping  and  Seals 


General:  Provide  continuous  weatherstripping  on  exterior  doors  and 
smoke,  light  or  sound  seals  on  interior  doors,  where  indicated  or 
scheduled.  Provide  non-corrosive  fasteners  for  exterior  applications 
and  elsewhere  as  indicated.    Provide  only  those  units  where  resilient 


or  flexible  seal  strip 
stocks  maintained  by 

is  easily  replaceable  and  readily  available  from 
manufacturer. 

Weatherstripping  at  Jambs  and  Heads:   Provide  bumper-type  resilient 
insert  and  metal  retainer  strips,  surface  applied. 

2.2        Approved  Manufacturers 

A.         All   hardware   items   specified    herein   by    manufacturer   name    and 
catalog   number  are   so  specified  for  convenience   to   identify  the 
quality,  material,  finish,  operation  and  appearance  of  the  various  types 
of  hardware. 

Substitutions     may     be     made,     subject     to     conformance     with 
requirements  and  approval  of  owner. 

Hardware  Item 

Acceptable  Manufacturers 

Butts,  Hinges 

Stanley,  H.  Soss,  McKinney 

Latchset,  Locksets 
and  Lock  Cylinders 

Yale,  Sargent,  Schlage 

Closers 

LCN,  Norton,  Yale 

Door  Silencers 

Ives,  Bookline,  Glynn 
Johnson  (3  per  Jamb) 

Thresholds 
Astragals,  Weather- 
stripping 

PEMKO,  National  Guard, 
Reese,  Zero 

Kick  Plate 

Ives,  Brookline,  Quality 

Panic  Exit  Device 

Yale,  Monarch,  Sargent 
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SPECIFICATION  FOR 
FINISH  HARDWARE 


2.0        PRODUCTS  (continued) 

Hardware  Item 
Push/Pulls 
Coordination  Device 
Flush  Bolt 

3.0        EXECUTION 


Acceptable  Manufacturers 
Ives,  Brookline,  Quality 
Yale,  Ives 
Ives,  Brookline,  Quality 


3.1         Installation 

A.  Coordinate    hardware    with    doors    and    frames    specified    on    the 
drawings. 

B.  Where    construction    requires    modification    of   hardware    specified, 
substitute  type  of  equal  or  better  quality  as  approved  by  architect. 

C.  Contractor  shall  provide  all  shims,  spacers,  etc.,  required  for  proper 
operation  of  finished  installation. 
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SPECIFICATION  FOR 
GLASS  AND  GLAZING 


1.0 


GENERAL 


1.1 


Description 
A. 


This  section  describes  the  requirements  for  glass  and  glazing  as 
shown  on  the  drawings. 


1.2  Related  Sections 

A.  Section  (08110)  Metal  Doors  and  Frames 

1.3  Quality  Assurance 

A.  Requirements  of  Regulatory  Agencies 

1.  Polished  wire  glass,  where  shown  on  the  drawings,  shall  be  in 
compliance  with  ANSI  Z  97.1,  latest  edition,  for  use  in 
hazardous  locations  as  defined  by  applicable  codes  and  state 
laws.  Wired  glass  shall  be  listed  by  Underwriters  Laboratories 
Inc.  as  fire  retarding. 

2.  Tempered  glass,  where  shown  on  the  drawings,  shall  be  in 
compliance  with  ANSI  Standard  Z  97.1  for  safety  glazing 
materials. 

3.  Exterior  glass  thickness  shall  be  able  to  withstand,  without 
damage,  a  wind  pressure  of  30  pounds  per  square  foot. 

1 .4  Reference  Standards  (Latest  Edition) 

A.  Flat  Glass  Marketing  Association:     "Glazing  Manual"  and  Glazing 
Sealing  Systems  Manual. 

B.  ANSI  Z  97.1:    Performance  Specifications  and  Methods  of  Test  for 

Safety  Glazing  Material  Used  in  Buildings 

C.  ASTM  C  920    Specification  for  Elastomeric  Joint  Sealant 

D.  ASTM  D  2240:Test  for  Rubber  Property  Durometer  Hardness 
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SPECIFICATION  FOR 
GLASS  AND  GLAZING 


1.0        GENERAL  (continued) 

E.  F.S.-DD-G-451C: 


1.5 


Glass,    Plate   Sheet,    Figured    (Float    Flat,    for 
Glazing,  Corrugated,  Mirrors  and  Other  Uses) 


F.S.-DD-G-1403B& 

F.S.-DD-G-1403C:       Glass,     Plate     (Float),     Sheet,     Figured     and 

Spandrel     (Heat     Strengthened      and      Fully 

Tempered) 


G. 


F.S.-TT-S-230: 


H. 


Sealing  Compound,  Synthetic  Rubber  Base 
Single  Component,  Chemically  Curing  for 
Caulking,  Sealing  and  Glazing  in  Building 
Construction 


Consumer  Product  Safety  Commission  (CPSC)  Standard   16  CFR- 
1201 


I.  Sealed,  Insulated  Glass  Manufacturers  Association  (SIGMA) 

Submittals 

A.  Samples 

1 .  Wired  Glass:    Manufacturer's  standard  size 

2.  Sealant:  Full  color  range 

3.  Vision  Glass:    Manufacturer's  standard  size 

B.  Manufacturer's  Literature 

1 .  Wired  Glass 

2.  Tempered  and  Heat  Treated  Glass 

3.  Sealant 

C.  Certificate  of  Compliance 

1.  Wired  Glass 

2.  Tempered  and  Heat  Treated  Glass 
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SPECIFICATION  FOR 
GLASS  AND  GLAZING 


1.0 


GENERAL  (continued) 

3.  Design  Conditions 

1.6  Product  Delivery.  Storage  and  Handling 

A.  Delivery  of  Materials 

1.  Manufacturer's  labels  showing  strength,  grade,  thickness,  type 
and  quality  will  be  required  on  each  piece  of  glass. 

2.  Leave  labels  on  glass  until  it  has  been  set  and  inspected. 

3.  Deliver  glazing  materials  to  the  site  in  unopened  original 
containers  bearing  manufacturer's  label  specifying  the  quality, 
brand,  trade  name,  curing  time  at  70°F  and  directions  for  use. 

4.  Inventory  glass  shipments  immediately  upon  arrival  at  jobsite 
and  notify  carrier  and/or  supplier  immediately  in  writing  of  any 
shortages,  in-transit  abuse,  damage  or  wet  packing. 

B.  Storage  and  Materials 

Store  glass  and  glazing  materials  as  received  in  weathertight,  dry 
place  at  site,  not  liable  to  incident  damage  of  adjacent  work.  Protect 
glazing  materials  from  freezing. 

1.7  Job  Conditions 

A.  Environmental  Reouirements 

Do  not  apply  glazing  materials  in  temperature  below  40°F  during 
damp  or  rainy  weather,  or  when  temperature  is  above  100°F. 


2.0         PRODUCTS 


2.1         Materials 


Tempered  Glass 

Provide  tempered  glass  in  thickness  noted,  conforming  to  Interim 
Federal  Specification  DD-G-1403,  16  CFR  1201,  and  ANSI  Z  97.1, 
latest  edition,  and  marked  accordingly.   Plate  glass  for  tempering  shall 
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SPECIFICATION  FOR 
GLASS  AND  GLAZING 

2.0        PRODUCTS  (continued) 

conform  to  Federal  Specification  DD-G-451C,  latest  edition,  Type  I, 
Class  1,  Quality  Q3.    Tempered  glass  shall  be  minimum  nominal  1/4 
inch  thickness,  clean-cut  at  factory  to  suit  opening. 

B.          Wire  Glass 

c. 


D. 


F. 


Provide  1/4  inch  thick,  clear  wire  glass  "Polished  Baroque"  as 
manufactured  by  CE  Glass,  subsidiary  of  Combustion  Engineering, 
Inc.,  ASG  Industries,  Libby-Owens-Ford,  or  any  approved  equal.  Fire 
rated  wire  glass  shall  be  listed  by  Underwriters  Laboratories  Inc.  as 
approved  fire-retarding  materials  and  bear  UL  label. 

Insulated  Glass 

Provide  preassembled,  permanently  sealed,  glass  units,  double 
thickness  with  air  space  to  manufacturer's  recommendation, 
conforming  to  SIGMA  setting  blocks,  and  spacer  strips  shall  be 
furnished  according  to  manufacturer's  specifications. 

Elastomeric  Sealant 

ASTM  C920  in  color  as  selected  from  manufacturer's  standard  range. 
Use  Dow  Corning  799  silicone  sealant,  or  approved  equal. 

Glazing  Tape 

Pre-shimmed,  self  adhering,  pre-formed  elastomer  containing  100% 
solids,  polyisobutylene-butyl  with  integral  continuous  synthetic  rubber 
shim,  conforming  to  requirements  of  ASTM  D2240.  Use  Tremco 
Manufacturing  Company  "Pre-Shimmed  Tremco  440  Tape",  or 
approved  equal.  In  cases  where  sealant  installations  of  heel  and  toe 
beads  are  difficult  or  not  possible,  use  Tremco  Manufacturing 
Company  "Polyshim  Tape",  or  approved  equal. 

Setting  Blocks  and  Spacers 

Solid  neoprene,  EPDM,  or  silicone  blocks  or  extrusions  with  following 
sizes  and  ASTM  D  2240  hardness  ranges: 
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SPECIFICATION  FOR 
GLASS  AND  GLAZING 


2.0         PRODUCTS   (continued) 


Setting  Blocks: 
Sizes 

Short  "A"  Hardness 

Thickness  Equal  Glass 
edge;  length  minimum 
4" 

80-90  Points 

Spacers: 

Sizes 

Short  "A"  Hardness 

2"  to  3"  long; 
Sized  to  suit 

Per  manufacturer's 
recommendations 

Solvents  and  Cleaners 

Solvents  and  cleaners  shall  be  as  recommended  by  glazing  or  sealing 
compound  manufacturer. 


3.0 


EXECUTION 


3.1 


Preoaration 


Surfaces  of  rabbets,  glass  edges  and  stops  or  beads  shall  be  clean.,  dry,  free 
from  dust,  oil,  rust  and  loose  paint. 

When  sealing  compound  is  used,  surfaces  in  contact  with  compound  shall  be 
cleaned,  by  means  of  a  solvent  that  leaves  no  residue.  Solvent  shall  be 
applied  with  clean  white  cloth  or  lintless  paper  towels  soaked  in  the  solvent. 
Surfaces  shall  be  wiped  dry  with  clean  white  cloths  or  lintless  paper  towels 
before  the  solvent  has  air  dried. 


3.2        Fabrication 


Glass  Settina  Dimensions 


Following  thicknesses  and  dimensions  shall  govern  glazing  unless 
otherwise  specified  herein: 


Glass  iype: 
Maximum  Area: 


Plate  Float 

100  Square  Feet 
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SPECIFICATION  FOR 
GLASS  AND  GLAZING 


3.0        EXECUTION  (continued) 


B. 


Inch  Thick: 

1/4  Minimum 

Cutting  Tolerance: 

+  3/32 

Minimum  Rabbet: 

1/2  Inch 

Minimum  Edge: 

11/64  Inch 

Clearance  Face: 

1/8  Inch 

Setting  Block 
Height  Range: 

1/8-3/8  Inch 

Glass  Cutting 

Field  cutting  or  edge  dressing  of  tempered  glass  or  double-glazed 
insulating  units  shall  not  be  permitted.  Cut  tinted  glass  to  size  in  shop 
with  clean-cut  edges  by  approved  manufacturer's  instructions. 
Factory-cut  tempered  glass  prior  to  reheating. 


3.3        Installation 


A. 


B 


Install  glass  unless  noted  otherwise  in  accordance  with  instructions 
contained    in    following    publications    of   the    Flat    Glass    Marketing 
H   Association: 


1 


"Glazing  Manual"  (Latest  Edition) 


2.  "Glazing  Sealing  Systems  Manual"  (Latest  Edition) 

Set  all  exterior  glass  by  "Tape-Liquid  Sealing  Method"  as  follows: 

1.  Apply  1/8  inch  minimum  thickness  preshimmed  glazing  tape 
over  full  face  of  back  stop,  using  beveled  tape  to  fit  beveled 
stops  and  maintaining  precise  edge  at  sight  line.  Do  not  break 
tape  except  at  corners  and  there  seal  together  with 
longitudinal  pressure.  Set  glass  on  neoprene  setting  blocks  at 
quarter  points  allowing  required  clearance  around  full 
perimeter  of  glass.  Allow  no  direct  contact  between  glass  and 
frame.  Apply  full  heel  bead  of  sealing  compound  around  entire 
perimeter  of  glass.      Set  1/8  inch  minimum  thickness  spacer 
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GLASS  AND  GLAZING 


3.0        EXECUTION   (continued) 


shims  on  front  face  of  glass  as  required  to  maintain  uniform 
joint  width,  shove  face  stops  into  place  and  secure.  Fill  in  and 
finish  with  sealing  compound.  Trim  tape  even  with  sight  line 
and  tool  compound  to  tight  joint. 

C.  Set  all  interior  glass  by  "Channel  Glazing  Method"  as  follows: 

1.  Apply  back-bed  of  elastic  glazing  compound  over  full  face  of 
back  stop,  and  install  spacer  shims  at  least  two  (on  each  edge 
and  not  greater  than  2  feet  o.c.)  to  maintain  uniform  1/8  inch 
thickness  of  bedding.  Press  glass  into  back  bed  of  compound. 

2.  When  glass  size  is  more  than  50  united  inches  (width  plus 
height),  install  setting  blocks  at  quarter  points  and  use 
specified  tape  against  fixed  rabbet.  Seal  around  entire 
perimeter  of  glass  with  elastic  glazing  compound.  Apply 
secure  face  stops  over  1/8  inch  spacer  shims  and  fill  the  space 
between  face  stops  and  glass  with  elastic  glazing  compound. 
Trim  tape  even  with  sight  line  and  foot  compound  to  tight  joint. 

D.  Replace  at  no  extra  cost  to  the  owner  all  glass  not  complying  with 
specifications  or  broken  during  execution  of  work  through  defective 
materials  or  faulty  installation. 

E.  Identify  glazed  openings  with  a  colorful  flag,  festoon  or  tape 
suspended  near,  but  riot  in  contact  with  the  glass.  Attach  tapes  or 
banners  to  sash  at  head,  jambs  and  sill  with  nonstaining  adhesive  or 
convenient  mechanical  means. 


3.4        Cleaning 


B 


Clean  glass  of  surplus  glazing  materials  on  both  sides.  Do  not  disturb 
glazing  materials  with  scrapers.  Do  not  use  acid  solutions  or  water 
containing  caustic  soaps. 

Remove  paint  splashes,  grease,  smeared  glazing  compounds,  stains, 
labels,  and  protective  masking  when  construction  work  is  completed. 
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SPECIFICATION  FOR 
GYPSUM  WALL  BOARD 


1.0 


GENERAL 


1.1 


1.2 


1.3 


DescriDtion 


A. 


B. 


This  section  describes  the  requirements  for  gypsum  wall  board  as 
shown  on  the  drawings. 

Items  Included 

1.  Furnishing  and  installing: 

a.  Framing  and  furring  for  gypsum  board. 

b.  Gypsum     board     accessories     and     joint     treatment 
materials. 

c.  Fire  rated  dry  wall  construction. 

2.  Installation  of  steel  door  frames,  metal  louvers,  access  panels 
and  reinforcing  of  wall  hung  cabinets  and  plumbing  fixtures. 


Related  Sections 

A.  Section  (07900)  Sealant  and  Caulking 

B.  Section  (081 1 0)  Metal  Doors  and  Frames 

C.  Section  (09901 )  Architectural  Painting 
Quality  Assurance 

A.  Qualifications  of  Applicator 

Gypsum  wall  board  shall  be  installed  only  by  a  reputable,  qualified 
and  experienced  installer,  with  minimum  three  years  experience  in 
the  field. 

1 .4.       Reference  Standards  (Latest  Edition) 

A.  ASTM  A525:    General  Requirements  for  Steel  Sheet  Zinc  Coated  by 

the  Hot-Dip  Process 
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SPECIFICATION  FOR 
GYPSUM  WALL  BOARD 


1.0        GENERAL  (continued) 

C.         ANSI  A97.1:     Application  and  Finishing  of  Wall  Board 
ASTM  C442:    Gypsum  Backing  Board 


1.6 


D. 
E. 

F. 
G. 
H. 
I. 


ASTM  C475:    Joint    Treatment    Material    for    Gypsum    Wall    Board 
Construction 

ASTM  C630:    Water  Resistant  Gypsum  Backing  Board 

ASTM  C646:    Steel  Drill  Screws  for  the  Application  of  Gypsum  Board 

ASTM  E1 1 9:    Fire  Tests  of  Building  Construction  and  Material 

SBC:  Standard  Building  Code 

Federal  Specifications  HH-1-521F,  Type  1 


1.5        Submittals 


A.  Product  Data 

1 .  Gypsum  board  and  finishing  materials 

2.  Stud  system  and  accessories 

Product  Delivery.  Storage  and  Handling 

A.  All  materials  as  specified  shall  be  delivered  to  the  job  in  original 

unopened  containers  and  stored  in  a  place  protected  from  damage 
and  exposure  to  the  elements. 


1.7        Job  Conditions 

A.  Environmental  Reouirements 

In  cold  weather,  the  building  shall  be  heated  during  and  after 
application  of  gypsum  wall  board  to  maintain  a  uniform  temperature  in 
the  range  of  45  degrees  F  to  70  degrees  F,  and  ventilation  shall  be 
provided  to  eliminate  excessive  moisture. 
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SPECIFICATION  FOR 
GYPSUM  WALL  BOARD 


2.0 


PRODUCTS 


2.1 


Materials 


B. 


Gypsum  wall  board  for  finishes  indicated,  shall  be  standard  board 
conforming  to  ASTM  C36  with  tapered  edges  as  manufactured  by 
U.S.  Gypsum  Co.,  Gold  Bond,  Georgia  Pacific  Corp.,  or  an  approved 
equal,  and  shall  be  of  the  grade  as  specified  below.  Gypsum  board 
shall  be  48  inches  wide,  and  provided  in  lengths  long  enough  to 
minimize  end  joints.  Wall  boards,  framing,  furring  and  accessories 
shall  each  be  the  product  of  a  single  manufacturer. 


1.  Regular: 

2.  Fire-Retardant: 


Grade  R,  5/8  inch  thick 
Grade  X,  5/8  inch  thick 


3.  Water-Resistant:  Grade  W/R,  5/8  inch  thick 
(ASTM  C630) 

4.  Tile  Backer  Board:       Exterior  Grade,  1/2  inch  thick 


Framing  Components 

1.  Studs  shall  be  formed  of  hot-dip  galvanized  steel,  20  gauge  or 
as  noted  on  the  drawings.  At  least  two  holes  approximately  1- 
1/2  inches  x  1-3/4  inches  shall  be  punched  within  18  inches  of 
each  end  of  each  stud  and  holes  punched  approximately  24 
inches  on  center  for  balance  of  stud  length.  Studs  are  to  be  1- 
5/8",  2-1/2",  3-5/8",  and  6"  deep  (as  shown  on  the  drawings) 
spaced  at  16"  O.C.,  unless  noted  otherwise. 

2.  Floor  and  Ceiling  Track:  Roll-formed,  25  gauge,  hot-dip 
galvanized  steel  channel  track,  width  to  match  studs.  Flanges 
shall  be  at  least  1-1/4  inches  high. 

Fasteners 

1.  Gypsum  Board  to  Metal  Studs:  Self-drilling  Type  S  Phillips 
head  dry  wall  screws,  1  inch  long  for  single  layer;  Type  S-12 
for  20  and  16  gauge  framing,  conforming  to  ASTM  C646. 

2.  Studs  and  Stud  Tracks  to  Adjacent  Construction:  Use  Ramset 
or  Phillips  power-actuated  fasteners.  Concrete  stub  nails  may 
be  used  for  securing  floor  tracks. 
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SPECIFICATION  FOR 
GYPSUM  WALL  BOARD 


2.0 


PRODUCTS  (continued) 

D.  Accessories 


1.  Corner  bead  shall  be  USG  104  DUR-A-BEAD,  galvanized  1- 
1/8  inches  x  1-1/8  inches  perforated  for  nailing  and  joint 
treatment. 

2.  Casing  beads  shall  be  USG  200-A  or  200-B,  as  required,  for 
finishing  with  joint  compound. 

3.  Control  joints  shall  be  strip  vinyl  extrusion  expansion  joints. 
Tapes  and  Compounds 

1.  Tape  shall  be  standard  joint  reinforcing  USG  Perf-A-Tape  for 
all  gypsum  wall  board  application,  as  recommended  by  the 
gypsum  wall  board  manufacturer. 

2.  Joint  compound  shall  be  ready-mix  type,  as  recommended  by 
the  gypsum  board  manufacturer  and  shall  conform  to  ASTM 
C475. 


3.0 


EXECUTION 


3.1 


Installation 

A.  '  Gypsum  board  shall  be  applied  with  the  reverse  side  against  the 

framing  members  and  with  the  separate  boards  in  moderate  contact. 
In  no  case  shall  the  boards  be  forced  into  place.  At  interior  and 
exterior  corners,  the  cut  edges  of  gypsum  board  shall  be  concealed 
by  overlapping  them  with  the  abutting  boards.  Vertical  joints  shall  not 
occur  on  the  same  stud  on  both  sides  of  a  wall  or  partition. 

B.  Gypsum  board  shall  be  secured  to  studs  and  furring  using  drive 
screws  in  accordance  with  ANSI  A97.1.  The  wall  board  adjacent  to 
the  point  of  fastening  shall  be  held  tightly  against  the  framing  while 
driving  screws.  Dependence  on  drive  screws  to  draw  gypsum  board 
against  the  framing  will  not  be  acceptable.  The  drive  screws  shall  be 
driven  not  less  than  3/8  inches  from  the  edges  and  ends  of  gypsum 
board.  Drive  screws  shall  be  power  driven  in  accordance  with  the 
recommendations  of  the  manufacturer,  and  as  approved.  Screws 
shall  be  driven  until  the  head  rests  in  the  shallow  dimple-like 
depression,  care  being  taken  not  to  crush  the  core  of  the  board  or  the 
surface  of  the  paper. 
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SPECIFICATION  FOR 
GYPSUM  WALL  BOARD 


3.0        EXECUTION  (continued 


Drive  screws  at  abutting  edges  and  ends  of  the  boards  shall  be  in 
alignment  (not  staggered).  Maximum  possible  size  of  boards  shall  be 
used  to  minimize  joints.  At  the  fire  rated  partitions,  boards  shall  be 
vertical  with  joints  on  opposite  sides  of  partitions,  staggered  in 
accordance  with  the  tested  design. 

C.  Cementing  and  taping  of  gypsum  board  joints  shall  be  in  strict 
accordance  with  the  manufacturer's  printed  recommendations. 
Depressions  shall  be  filled  with  joint  cement.  Filled  joints  and 
depressions  shall  be  lightly  sanded  to  leave  flush,  smooth  surfaces. 
Paper  surface  of  wall  board  shall  not  be  scuffed  when  sandpapering. 

D.  Wall  Installation 

Runners  shall  be  aligned  accurately  at  floor  and  ceiling  and  securely 
anchored  with  suitable  fasteners  spaced  not  more  than  24  inches  on 
centers.  Provide  a  double  bead  of  caulking  under  floor  and  ceiling 
runners. 

E.  Studs  shall  be  positioned  vertically  in  the  runners,  spaced  no  greater 
than  16  inches  on  centers.  Anchor  all  studs  located  adjacent  to  door 
and  window  frames,  partitions,  intersections  and  corners  to  runner 
flanges  by  positive  screw  engagement  through  each  stud  flange  and 
runner  flange.  Studs  shall  be  located  not  more  than  2  inches  from  all 
door  frame  jambs,   abutting  partitions,   partition   corners  and   other 

.    construction. 

F.  Studs  shall  be  securely  anchored  to  the  jamb  and  head  anchor  clips 
on  each  door  or  borrow  light  frame  by  bolt  or  screw  attachment.  Over 
metal  doors,  provide  a  header  section  fabricated  of  a  cut-to-length 
section  of  runner  with  flanges  slit  and  webs  bent  at  each  end;  place 
horizontally  and  securely  screw-attach  to  adjacent  vertical  studs.  A 
cut-to-length  stud  shall  be  positioned  at  the  location  of  vertical  joints 
over  the  door  frame  header  extending  to  the  ceiling  runner.  Door  and 
window  openings  shall  be  framed  with  two  20-gage  studs  fastened 
together  to  form  a  box  column  at  each  jamb. 

G.  Gypsum  wall  board  shall  be  applied  vertically  with  all  abutting  ends 
and  edges  over  stud  flanges.  Screw  fasteners  shall  be  spaced  a 
maximum  of  12  inches  on  centers  in  the  field  of  the  board  and  12 
inches  on  centers  along  the  vertical  abutting  edges. 
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SPECIFICATION  FOR 
GYPSUM  WALL  BOARD 


3.0        EXECUTION  (continued 

H.  For  fire  rated  walls,  the  boards  shall  be  applied  vertically  with  joints  on 
opposite  sides  of  the  partition,  staggered  in  accordance  with  the 
tested  design. 

I.  On  long  continuous  runs,  provide  for  expansion  approximately  every 

40  feet.  Joints  shall  be  formed  by  using  a  casing  bead,  floor  to 
ceiling,  on  each  exposed  edge. 

J.  Supplementary  Framing 

Install  supplementary  framing,  blocking  and  bracing  at  terminations  in 
the  work,  and  for  support  of  fixtures,  services,  heavy  trim,  grab  bars, 
toilet  accessories  or  partitions  and  similar  construction. 


(intentionally  blank) 
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SPECIFICATION  FOR 
CERAMIC  TILE 


1.0 


GENERAL 


1.1 


Description 
A. 


This  section  describes  the  requirements  for  ceramic  tile  as  shown  on 
the  drawings. 


1.2  Related  Sections 

A.  Section  (03300)  Cast-ln-Place  Concrete 

B.  Section  (10800)  Toilet  and  Bath  Accessories 

C.  Section  (07900)  Sealant  and  Caulking 

1.3  Quality  Assurance 

A.  Reference  Standards  (Latest  Edition) 

1.  TCA  117.1:       Specifications  for  Ceramic  Tile 

2.  Tile  Council  of  America  (TCA)  Handbook  for  Ceramic  Tile 
Installation 

3.  ANSI  A  118.1:  Specification     for    Dry-Set    Portland     Cement 

Mortar 

4.  ANSI  A  108.1:  Specification  for  Installation  of  Glazed  Wall  Tile, 

Ceramic  Mosaic  Tile,  Quarry  Tile,  and   Paver 
Tile  with  Portland  Cement  Mortar 

5.  ANSI  A  108.2:  Specification  for  Ceramic  Mosaic  Tile  Installed 

with  Portland  Cement  Mortar 

6.  ANSI  A  108.5:  Specification  for  Installation  of  Ceramic  Tile  with 

Dry-Set    Portland    Cement    Mortar    or    Latex- 
Portland  Cement  Mortar 

7.  ASTM  C  150:  Specification  for  Portland  Cement 

8.  ASTM  C  207:  Specification   for   Hydrated   Lime   for   Masonry 

Purposes 
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SPECIFICATION  FOR 
CERAMIC  TILE 


1.0        GENERAL  (continued) 

9.  ASTM  C  144: 


1.5 


10. 


FS  TT-S-00230C: 


11.        FSTT-S-227B: 


1 .4        ADDroved  Manufacturers 


Specification  for  Aggregate  for  Masonry 
Mortar 

(2)     Sealing     Compound,     Elastomeric 
Type,  Single  Component 

(1)  Sealing   Compound,    Rubber  Base, 
Two  Component 


A. 

American  Olean  Tile  Division 

B. 

United  States  Ceramic  Tile 

C. 

Dai-Tile 

D. 

Florida  Tile 

Sub 

■nittals 

A. 

Submit  the  Followinq 

1.          Samples  and  Product  Data 

r 

a.  Floor  Tile 

b.  Wall  Tile 

c.  Trim  Shapes 

d.  Edge  Strips 

e.  Grout  Colors 

2.          Certificates 

a.          Tile  Council  of  America 

3. 


b.  For  mortar  and  grout  materials  suitable  for  intended 

use  and  meeting  ANSI  and  ASTM  requirements. 

Extra  Stock 

a.  Provide  not  less  than  5%  each  type  and  color  tile  used. 
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SPECIFICATION  FOR 
CERAMIC  TILE 

GENERAL  (continued) 
b. 


Provide  sufficient  mortar  and  grout  materials  for  the 
proper  installation  of  extra  stock. 


1.6        Product  Delivery.  Storage  Handling 

A.  Deliver  materials  in  manufacturer's  original  sealed  containers  with 
labels  legible  and  intact. 

B.  Handle  and  store  materials  to  prevent  damage  and  inclusion  of  water. 
Job  Conditions 


1.7 


A. 


3 


Environmental  Requirements 

1 .  Set  and  grout  tile  when  ambient  temperature  is  at  least  50°  F 
(10°C)  and  rising  and  is  maintained  without  interruption  for  at 
least  seven  days  after  completion  of  work. 

2.  Vent  temporary  heaters  to  outside  to  avoid  carbon  dioxide 
damage  to  new  tile  work. 

Protection 

1 .  Protect  adjoining  work  surfaces  before  tile  work  begins. 

2.  Cover  finished  floor  surfaces  with  heavy  building  paper  before 
foot  traffic  is  permitted. 

3.  Place  board  walkways  on  floors  that  are  to  be  used  as 
passageways. 


PRODUCTS 


2.1        Materials 


A.  Provide  tile  sizes  and  finishes  specified  herein  of  Standard  Grade 

conforming  to  TCA  117.1.    Include  matching  trim  units  as  necessary 
for  a  complete  and  neatly  finished  installation. 
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SPECIFICATION  FOR 
CERAMIC  TILE 


2.0        PRODUCTS  (continued) 


1.  Glazed  wall  tile  shall  be  4-1/4  inch  by  4-1/4  inch  by  5/16  inch 
thick,  standard  grade,  nonvrtreous,  plain  faced  with  square 
edges.  External  corners  shall  be  bull  nose,  internal  comers 
square,  and  special  shapes  as  required. 

2.  Unglazed  ceramic  floor  tile  shall  be  2  inch  by  2  inch  standard 
grade,  vitreous,  natural  clay  tile,  plain  faced  with  square 
edges.  Tile  shall  be  laid  to  patterns  selected. 

3.  Matching  trim  units,  including  trimmers  and  specified  shapes, 
shall  be  provided  where  indicated  or  as  necessary  for  a 
complete  installation. 

B.  Marble  thresholds,  1/2"  thick  tapering  to  1/4"  thick  with  sand-rubbed 
finish,  shall  be  used  where  finish  floor  elevations  are  not  the  same. 
Provide  approved  light  gray,  veined  Missouri  or  Vermont  marble 
thresholds  with  corners  and  unprotected  edges  slightly  rounded  at 
door  opening  to  toilet  rooms  and  where  tiled  floor  meets  floor  of 
dissimilar  material. 

C.  Portland  cement  shall  be  white,  conforming  to  ASTM  C  1 50,  Type  I. 

D.  Lime  shall  be  hydrated  Type  "S"  conforming  to  ASTM  C  207. 

E.  ,  Sand  shall  be  sharp,  washed  clean,  durable,  uncoated  particles  free 
.from  silt,  loam,  clay,  soluble  or  organic  impurities  and  shall  conform  to 

ASTM  C  144. 

F.  Water  shall  be  potable  and  shall  be  free  of  any  impurities  that  would 
be  detrimental  to  construction. 


H. 


Mortar 

Tile  cement  mortar  for  floors  and  walls  (thin-set)  shall  be  dry  set 
Portland  Cement  Mortar  conforming  to  ANSI  A  118.1. 

Grout 

Provide  waterproof  non-staining  white  Portland  cement  conforming  to 
ASTM  C  150  for  grout. 
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SPECIFICATION  FOR 
CERAMIC  TILE 


2.0 


PRODUCTS  (continued) 

I.  Expansion  and  Control  Joints 

1 .  Back-up  material  for  joints  to  receive  sealant  shall  be  flexible 
and  compressible  non-staining  material,  compatible  with 
sealant. 

2.  Sealant  shall  be  non-sag  type  for  vertical  surfaces  and  self- 
leveling  type  for  horizontal  surfaces,  and  shall  be  single- 
component,  elastomeric  type  complying  with  Federal 
Specification  TT-S-00230,  or  two  component  rubber-base  type 
complying  with  Federal  Specification  TT-S-227b. 

J.  Water  Proofing  Membrane 

At  shower  areas,  water  proofing  membrane  shall  be  copper  fabric 
membrane  as  manufactured  by  York  Manufacturing  Inc.,  or  "Laticrete" 
No.  9236  or  MER-KRETE  300,  as  manufactured  by  Laticrete 
International. 


3.0 


EXECUTION 


3.1 


Inspection 


3.2 


A.  Surfaces  shall  be  clean,  dry,  true,  firm  and  in  proper  condition  for 
bonding  of  tile.   All  open  spaces  and  cutouts  shall  be  packed  with  tile 

'  cement,  or  as  otherwise  approved. 

B.  Leveling  coats  for  floors  to  receive  ceramic  tile  shall  be  provided  to 
the  proper  thickness  on  all  floor  surfaces  as  required  and  as 
recommended  by  the  manufacturer. 

C.  Lay  out  tile  on  floors  and  walls  so  that  no  tile  less  than  half  size 
occurs. 

Installation 


A.  Ceramic  tile  and  appurtenances  shall  be  set,  grouted  and  cleaned  in 

accordance  with  the  recommendations  of  the  Tile  Council  of  America 
"Handbook  for  Ceramic  Tile  Installation"  and  ANSI  Standard 
Specification  A  108.2  and  A  108.5  and  as  follows. 
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SPECIFICATION  FOR 
CERAMIC  TILE 


3.0        EXECUTION  (continued) 


B.  Dry  set  thin  bed  installation  for  floors  and  walls:  Level  surfaces  for  dry 

set  thin  bed  installations  to  a  tolerance  of  plus  or  minus  1/8  inch  per 
eight  feet  distance.  Attest  to  conformance  with  this  basic  preliminary 
requirement.  Commencement  of  work  shall  constitute  acceptance  of 
areas  to  be  covered  as  satisfactory  for  the  installation  of  tiie.  Install 
dry  set  thin  bed  installations  in  strict  accordance  with  standard 
practices  set  forth  in  ANSI  A  108.5  and  A  118.1.  Give  tile  sufficient 
beats  to  assure  that  more  than  40  percent  of  each  tile  is  covered  with 
mortar.  To  obtain  full  contact  with  rib-backed  tile,  trowel  a  layer  of 
mortar  on  the  back  of  each  tile  prior  to  placing  in  the  mortar  bed.  If 
face-mounted  sheets  are  used,  wet  and  remove  paper  before  initial 
set.  Avoid  use  of  excess  water. 

1.  Bring  each  tile  to  true  level  and  plane  by  uniformly  applied 
pressure.  Remove  and  reset  tiles  that  are  out  of  true  plane  or 
misplaced. 

2.  Make  uniform  width  joints  between  tiles.  Fractional  changes  in 
dimensions  without  varying  the  uniformity  of  joint  width  will  be 
permitted. 

3.  Cut  tile  with  a  suitable  cutting  tool  and  smooth  rough  edges. 
Replace  cut  tile  misfits  with  properly  cut  tile. 

4.  Lay  tile  to  the  straight  edges.  Accurately  set  straight  edges  to 
the  line  established  and  reset  at  suitable  intervals  to  keep 
joints  parallel  over  the  entire  area. 

5.  Bed  marble  thresholds  properly,  neatly,  and  provide  necessary 
rabbeting  for  jambs  and  underscore  as  required  to  fit  over 
materials  varying  in  thickness. 

6.  Provide  joint  filler  and  sealant  at  perimeter  and  around  all 
pipes  or  such  other  part  which  go  through  floors  so  as  to 
obtain  watertight  construction. 

7.  Ensure  that  joints  in  tile  work  are  plumb,  level  and  in 
alignment.  Space  joint  widths  to  accommodate  the  tile  in  the 
given  spaces  with  a  minimum  of  cutting,  except  maintain 
standard  mounting  widths  between  units  and  abutting  sheets 
of  paper  mounted  mosaic  tile. 
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SPECIFICATION  FOR 
CERAMIC  TILE 


3.0 


EXECUTION  (continued) 

8.  Determine  joint  width  for  mounted  ceramic  tile  by  the  mounted 
tile  spacing. 

9.  Provide  joint  width  for  unmounted  ceramic  tile  of  1/16  inch 
average  with  a  maximum  of  1/8  inch. 

1 0.  Provide  joint  width  for  trim  units  conforming  to  that  of  adjoining 
tile  units.  Control  joints  shall  be  provided  in  floors  as  specified 
and/or  shown.  Cut  through  setting  beds  at  perimeter  joints 
and  at  projections  through  the  floor.  Install  temporary  fiber 
board  filler  for  later  joint  completion  under  section,  Caulking. 
Provide  control  joints  where  floor  tiles  meet  restraining 
surfaces  such  as  perimeter  walls,  curbs,  columns,  pipes,  etc., 
and  directly  over  control  or  expansion  joints  in  sub-surfaces. 
Control  joints  shall  not  exceed  twenty-four  feet  on  centers 
each  way  in  floors  and  shall  be  located  as  approved.  Form 
control  joints  in  neat,  straight  lines.  Cut  tiles  cleanly  and  to 
accurate  radius  at  exposed  junctions.  Tile  control  joints  shall 
be  full  width  of  control  joints  in  sub-surface  and  same  width  as 
grouted  joints  in  tile  work. 

11.  Install  waterproof  membrane  in  accordance  with 
manufacturer's  recommendations  over  concrete  slab  subfloor 
in  all  showers  and  other  areas  as  indicated  on  the  drawings. 

C.      •   Grouting  and  Pointing 

Grout  joints  with  grouts  specified.  Force  grout  into  and  completely  fill 
joint  spaces  using  methods  referenced  above.  Avoid  scratching 
finishes.  Remove  all  surplus  grout  before  it  hardens. 

D  Curing 


1 .  Walls  grouted  with  dry  set  thin  bed  grout  specified  do  not 

reguire  a  cure. 
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SPECIFICATION  FOR 
CERAMIC  TILE 

3.0        EXECUTION  (continued) 


2.  Cure  and  protect  floors  by  covering  them  with  a  "Sisalkraft" 

paper  or  polyethylene  sheet  cover  layer  for  a  minimum  of  three 
days.  If  possible,  continue  curing  for  the  full  ten  days 
protection  period  against  trucking.  Check  daily  and  maintain 
dampness.  Allow  no  foot  traffic  on  floors  for  48  hours,  erect 
barricades  and  post  signs. 


Cleaning 


Use  only  fiber  brushes.  Metal  scrapers,  wire  brushes,  steel 
wool,  or  muriatic  acid  are  not  permitted.  Perform  floor  cleaning 
24  hours  after  the  curing  paper  or  polyethylene  sheeting  has 
been  removed.  Use  the  following  materials  or  approved 
equals: 

Ceramic  floor  and  wall  tile:  Process  Solvent  Co.,  "Sure  Klean 
T-041",  or  available  equivalents  by  Euclid  Chemical  Co.  or 
Standard  Dry  Wall  Products,  Inc. 
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SPECIFICATION  FOR  INTERIOR 
ACOUSTICAL  CEILING 


1.0        GENERAL 


1.1  Description 

A.  This  section  describes  the  requirements  for  acoustical  ceilings  as 

shown  on  the  drawings. 

1.2  Quality  Assurance 

A.  Design  Criteria 

1.  All  suspension  system  parts  shall  be  galvanized  and  shall  be 
of  suitable  design,  ample  strength  and  rigidity  to  meet 
requirements  of  ASTM  C  635. 

2.  All  acoustical  ceiling  material  shall  have  a  maximum  fire 
hazard  classification  of  25  for  flame  spread  and  fuel 
contributed,  and  50  for  smoke  developed,  in  accordance  with 
ULI40-U8.1. 

1.3  Reference  Standards  (Latest  Edition) 

A.  FS-SS-S-1 18a:       Sound  Controlling  Blocks  and  Boards  (Acoustical 

Tile  and  Panels,  Prefabricated) 

General  Requirement  for  Steel  Sheet  Zinc  Coated 
by  the  Hot-Dip  Process 

Test  for  Sound  Absorption  and  Sound.  Absorption 
Coefficient  by  the  Reverberation  Room  Method 

Test  for  Light  Reflectance  of  Acoustical  Materials 
by  the  Integrated  Sphere  Reflectometer 

Specification  for  Metal  Suspension  Systems  for 
Acoustical  Tile  and  Lay-In  Panel  Ceilings. 

Recommended  Practice  for  Installation  of  Metal 
Ceiling  Suspension  Systems  for  Acoustical  Tile 
and  Lay-in  Panels 

ASTM  E  84:  Test     for     Surface     Burning     Characteristics     of 

Building  Materials 


B. 

ASTM  A  525: 

C. 

ASTM  C  423: 

D. 

ASTM  C  523: 

E. 

ASTM  C  635: 

F. 

ASTM  C  636: 
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SPECIFICATION  FOR  INTERIOR 
ACOUSTICAL  CEILING 

1.0        GENERAL  (continued) 

H.  ASTM  D  1779: 

I.  ULI40-U8.1: 

1.4        Submittals 


Adhesive  for  Acoustical  Material 
Building  Material  List:  Acoustical  Material 


A.  Brochure  or  Product  Data 

1.  Acoustical  ceiling  units 

2.  Suspension  system 

B.  Maintenance  Materials 

1.  Provide  one  extra  full  and  unopened  carton  (not  less  than  6 

units)  of  each  type  of  acoustical  ceiling  unit  for  use  in  future 
maintenance  or  replacement. 

1.5  Product  Delivery.  Storage  and  Handling 

A.  Deliver  materials  to  the  site  in  original  packages  or  containers  bearing 
the  manufacturer's  label  and  identification. 

B.  Store  and  handle  materials  so  as  to  prevent  damage  or  introduction  of 
•  foreign  matter  or  moisture. 

1 .6  Job  Conditions 

A.  Environmental  Requirements 

1.  Conform  strictly  to  the  manufacturer's  installation 
recommendations  before,  during  and  after  installation. 

2.  Start  no  work  until  all  glazing  has  been  completed  and  all 
exterior  openings  closed  in. 

3.  Maintain  uniform  temperature  not  less  than  60  degrees  F  nor 
more  than  100  degrees  F  and  maximum  relative  humidity  of  80 
percent  before,  during  and  after  installation. 
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SPECIFICATION  FOR  INTERIOR 
ACOUSTICAL  CEILING 


1.0 


2.0 


GENERAL  (continued) 


Maintain  uniform  temperature  not  less  than  60  degrees  F  nor 
more  than  1 00  degrees  F  and  maximum  relative  humidity  of  80 
percent  before,  during  and  after  installation. 


PRODUCTS 


2.1 


2.2 


Acceptable  Manufacturers 

A.  Standard  Panels.  Suspension  Systems 

1 .  Armstrong 

2.  Chicago  Metallic  Corporation 

3.  Donn  Productions 

4.  Celotex  Corporation 


B. 


Moisture-Resistant  Panels 


Gold  Bond 

Armstong 

Celotex 


Materials 


Acoustical  ceiling  units  shall  meet  the  following  requirements: 

■  1.  Flame  Resistance 

a.  Class  25  in  accordance  with  Federal  Specification  SS- 

S-118a,  ULI40-U  8.1. 

2.  Flame  Spread  Index 

a.  "I"  or  lower  as  determined  by  ASTM  E  84. 

3.  Light  Reflection  Range 

a.  .75  or  more  as  determined  by  ASTM  C  523. 

4.  Noise  Reduction  Coefficient 


a. 


.60  -  .70  in  accordance  with  ASTM  C  423. 
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SPECIFICATION  FOR  INTERIOR 
ACOUSTICAL  CEILING 


2.0        PRODUCTS  (continued) 

5.  Pattern  and  Size  -  Standard  Panels 


a.  Unless  otherwise  specified,  lay-in  panels  shall  be  24 

inches  by  48  inches  by  5/8  inch,  white,  random  fissured 
pattern. 

Moisture-Resistant  Panels 


B. 


a.  Provide       Gold       Bond       "Gridstone":,        Armstong 

"Ceramaguard",  or  approved  equal.    24  by  48  inches, 
with  white  finish. 

Exposed  grid  suspension  system  shall  include  steel  main  runners  of 
"Intermediate  Duty"  load-carrying  capability  per  ASTM  C  635.  Wide- 
face  capped  double-web  construction,  of  galvanized  steel,  G50  per 
ASTM  525.   Finish  shall  be  manufacturer's  standard  white  enamel. 

1.  Provide  all  associated  appurtenances  including  hold-down 
clips  and  perimeter  moldings  and  fasteners  for  use  at  abutting 
walls  and  other  vertical  surfaces. 

2.  Hanger  wire  shall  be  a  minimum  of  No.  12  gauge,  galvanized 
dead  soft  wire. 

3.  Tie  wire  shall  be  minimum  No.  18  gauge,  galvanized  dead  soft 
wire. 

Unless  otherwise  specified,  tiles  shall  be  12  inches  x  12  inches  x  5/8 
inch  thick  with  a  beveled  edge.  Example  is  Armstrong  Cork-Minatone, 
Fissured  Tile.  Adhesive  shall  conform  to  ASTM  D  1779.  Caulking 
shall  be  non-staining  type. 


3.0 


EXECUTION 


3.1         Preparation 

A.  Install    suspension    system    and    acoustical    ceiling    units    in    strict 

accordance  with  requirements  of  ASTM  C  626  and  as  follows: 
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3.0 


EXECUTION  (continued) 


1.  The  areas  to  receive  ceilings  should  be  carefully  laid  out  to 
provide  symmetrical  borders  which  are  not  less  than  half  the 
size  of  the  tile  or  panel  specified,  unless  shown  on  architect's 
reflected  ceiling  plan. 

2.  Structural  Anchorage 

a.  Fasten  hangers  four  feet  on  centers  along  main 
runners  to  structural  elements  with  standard  tie  nooses 
or  fastened  to  inserts,  eyescrews,  or  other  secure 
devices  appropriate  to  the  structure.  Do  not  attach 
hangers  to  steel  deck,  duct  work,  pipes,  conduit,  etc. 
Attach  only  to  structural  members. 

b.  Suspend  light  fixtures  from  their  four  corners, 
independently  from  the  grid. 

3.  Install  suspension  system  in  true  and  level  plane  with 
members  parallel  to  partitions.  Attach  cross  runners  through 
pre-cut  slots  in  main  runners,  locking  webs  together  by  means 
of  die-formed  end  tabs  to  provide  positive  interlock  with  main 
runner.  Intersections  of  all  main  runner,  cross  runner  and 
perimeter  molding  flanges  shall  have  flush  flange  joints. 
Install,  in  accordance  with  manufacturer's  instructions,  main 
runner  splices  where  required,  and  perimeter  moldings  at  all 
junctions  with  walls  and  other  vertical  surfaces.  Perimeter 
moldings  shall  be  mitered  or  corner  capped  where  all  moldings 
intersect.' 

4.  Provide  all  necessary  framing  to  support  ceiling  at  openings 
for  light  fixtures,  ventilating  ducts,  etc.  Provide  spring-steel 
hold-down  clips  at  a  minimum  of  four  points  per  ceiling  unit. 

5.  Install  acoustical  ceiling  units  and  modify  system  or 
arrangement  of  units  as  directed  by  the  Owner's  Project 
representatives,  to  facilitate  access  to  valves,  clean-outs, 
electrical  boxes,  dampers  and  other  pieces  of  mechanical  or 
electrical  equipment.  Identify  units  designed  for  such  access 
with  cadmium-plated  screws  or  as  directed. 
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SPECIFICATION  FOR  INTERIOR 
ACOUSTICAL  CEILING 


3.0        EXECUTION  (continued) 

6.  Lateral  Bracings 


3.2        Cleaning 


Furnish  and  install  lateral  bracing  of  minimum  12  gage  wire 
splayed  45  degrees  as  follows. 

At  mid  point  of  all  unsupported  partitions  exceeding  twelve 
linear  feet.  At  twelve  feet  on  center  each  way  in  all  large 
ceiling  areas  not  restrained  by  partitions.  Secure  all  lateral 
bracing  to  structural  members,  secure  at  right  angles  to  the 
direction  of  the  partition  and  four  ways  in  large  ceiling  areas. 

Cemented-On  Acoustical  Units 

a.  Daub  acoustical  tile  units  on  backside  with  four  equal 
daubs  of  adhesive  applied  near  the  corner  of  tiles. 

b.  Press  units  into  place,  aligning  joints  and  abutting  units 
tight  and  uniform  without  differences  in  joint  widths. 


Clean  exposed  surfaces  free  of  all  dirt,  finger  marks  and  foreign  matter  caused  by 
handling  or  installation.  Remove  and  replace  units  which  are  damaged  or  improperly 
installed 
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SPECIFICATION  FOR 
RESILIENT  FLOORING 


1.0 


GENERAL 


1.1 


1.4 


DescriDtion 


This  section  describes  the  requirements  for  resilient  tile  as  shown  on 
the  drawings. 


1.2  Related  Sections 

A.  Section  (0931 0)  Ceramic  Tile 

1.3  Submittals 

A.  Product  Data 

1 .  Adhesive 

2.  Manufacturer's  standard  colors  and  patterns 

B.  Samples 

1 .  Vinyl  composition  tile 

2.  Vinyl  base 

3.  Edge  strip 

C.  •    Extra  Stock:    Furnish  not  less  than  one  (1)  box  of  tiles  for  each  50 

boxes  or  fraction  thereof,   for  each  type,   color,   size,   and   pattern 
installed. 

Product  Delivery.  Storage  and  Handling 

A.  Deliver  resilient  flooring  materials  to  job  site  in  original  unbroken 
containers  with  the  manufacturer's  brand  name  marked  clearly 
thereon. 

B.  Store  materials  at  a  temperature  of  not  less  than  70  degrees  F,  for  a 
minimum  of  12  hours  before  installation. 
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SPECIFICATION  FOR 
RESILIENT  FLOORING 


1.0 


2.0 


GENERAL  (continued) 
1.5        Job  Conditions 

A.  Environmental  Requirements 

1.  Maintain  temperature  of  70  degrees  F,  for  at  least  48  hours 
before,  during,  and  after  installation  of  resilient  flooring. 

2.  Provide  ventilation  to  remove  moisture  and  volatile  fumes. 
Reference  Standards  (Latest  Edition) 
A.          FS        SS-T-312: 


1.6 


B.  FS 

PRODUCTS 


Tile,  floor,  asphalt,  rubber,  vinyl,  vinyl  composite 
Type  I  and  Type  IV. 


SS-W-40A:       Wall  base:  vinyl  plastic  Type  I  and 


2.1  Acceptable  Manufacturers 

A.  Vinyl  Composition  Tile  and  Vinyl  Base 

1 .  Armstrong 

2.  Azrock 

3.  Flexco 

'  4.  Vinyl  Plastics  Inc. 

5.  Kentile 

6.  GAF  Corporation 

2.2  Materials 


A.  Vinyl  composition  tile  shall  be  (asbestos-free)  12  inch  by  12  inch  and 
shall  be  1/8  inch  in  thickness.  Border  tile  shall  be  not  less  than  4-1/2 
inches  wide.  Tile  shall  be  accurately  cut  with  square  true  edges  and 
uniform  thickness.  Tile  shall  conform  to  FS-SS-T-312. 


B. 


Tile  pattern  shall  be  as  selected  by  architect. 
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SPECIFICATION  FOR 
RESILIENT  FLOORING 


2.0        PRODUCTS   (continued) 


C.  Color  shall  be  selected  from  the  manufacturer's  standard  line  of 
colors.  Colors  appearing  on  surface  of  tile  shall  extend  in  same 
shades  and  in  same  proportions  throughout  entire  thickness  of  tile. 

D.  Wearing  surface  of  tile  shall  present  a  smooth  polished  appearance 
free  from  defects  affecting  appearances  or  durability  and  shall  be 
factor  waxed. 


F. 


Primers,  adhesives,  latex  underlayment  and  fillers  ("floor  patch")  shall 
be  as  recommended  by  the  resilient  tile  manufacturer. 

Vinyl  wall  base  shall  be  4  inches  high,  1/8  inch  thick  and  shall  be  of 
the  top  set  type  with  ribbed  back  and  rounded  top  and  approximately 
a  19/32  inch  wide  cove  at  the  toe.  Inside  and  outside  corners  shall  be 
of  the  preformed  type.  Vinyl  wall  base  shall  be  as  manufactured  by 
Azrock  Floor  Products,  Kentiie  Floors  or  equal  conforming  to  FS  SS- 
W-40A,  Type  II,  vinyl  with  cove. 

Metal  edge  strips,  as  required,  shall  be  extruded  aluminum,  bevel 
ended  sections  as  manufactured  by  Julius  Blum  &  Company  of 
Carlstadt,  N.J.,  J.G.  Braun  Company  of  New  York,  N.Y.,  or  Zero 
Weatherstripping,  or  equal. 


3.0 


EXECUTION 


3.1 


Condition  of  Surfaces 


Concrete  surfaces  shall  be  clean,  dry  and  free  from  loose  particles 
that  will  impair  bond.  Inspect  surfaces  and  correct  all  irregularities  and 
defects  that  will  impair  bond.  Installation  of  flooring  will  be  construed 
as  acceptance  of  the  surface. 


3.2        Preparation 


Fill  small  cracks  or  depressions  with  latex  underlayment  not  to  exceed 
1/2  inch  thick  and  apply  as  recommended  by  the  manufacturer. 

Concrete  masonry  unit  surfaces  to  receive  vinyl  base  shall  be  given 
two  coats  of  latex  filler  to  insure  adhesion  to  the  base.  Allow  filler  to 
dry  thoroughly  before  installation  of  the  base. 
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SPECIFICATION  FOR 
RESILIENT  FLOORING 


3.0        EXECUTION  (continued) 
3.3        Installation 


A.  Lay  resilient  flooring  after  all  other  trades,  including  painting,  have 
completed  their  work. 

B.  Install  floor  tiles  in  strict  accordance  with  the  recommendations  of  the 
manufacturer. 

C.  Joints  shall  be  tight  and  in  true  alignment  and  shall  be  laid 
symmetrically  about  center-lines  of  areas.  Lay  tiles  in  "checkerboard" 
fashion  with  grain  reversed  in  adjacent  tiles. 

D.  Secure  metal  edge  strips  under  the  resilient  flooring  at  doors  as 
indicated  or  required  and  provide  a  beveled  transition  between 
resilient  flooring  and  concrete  floor.  Apply  strips  at  inside  face  of 
outswinging  doors. 

E.  Neatly  fit  vinyl  base  to  floor  and  walls  and  accurately  fit  to  recesses 
and  projections.   Use  premolded  corners. 

F.  Finished  work  shall  not  show  more  than  hairline  cracks;  it  shall  be  free 
of  waves,  projecting  edges  and  buckles  and  shall  be  carefully  fitted 
with  other  materials  and  shall  be  protected  from  traffic  until  the 
flooring  is  firmly  set. 


3.4        Clearing 


A.  Thoroughly    clean    and    wax    surfaces    in    accordance    with    the 
recommendations  of  the  flooring  manufacturer. 

B.  Buff  surfaces  to  an  even  luster  and  completely  protect  with  heavy  duty 
paper  before  traffic  is  permitted. 

C.  Provide  boardwalks  in  areas  subject  to  floor  damage  from  subsequent 
building  operations. 


(intentionally  blank) 
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SPECIFICATION  FOR 

INTERIOR  LINING  SYSTEM  FOR  STEEL 

STORAGE  TANKS 


1.0  GENERAL 

1.1  DESCRIPTION 

1.1.1  This  specification  covers  surface  preparation,  application  and  inspection  of  epoxy 
non-reinforced  thin  film  coatings. 

1.1.2  ITEMS  INCLUDED 

A.  Preparing  surfaces  and  applying  coating  to  all  scheduled  surfaces. 

B.  Touching  up  and  repairing  damaged  and  defectively  coated  surfaces. 

C.  Testing  and  inspecting. 

D.  Documentation. 


1.2        RELATED  SECTIONS 


Section  01041 
Section  01060 
Section  01300 


Project  Coordination 
Regulatory  Requirements 
Submittals 


1.3 


REFERENCE  STANDARDS  (Latest  Edition) 
NACERP01 78-89 


NACE  No.  1  (SSPC-SP5) 
SSPC-PA2 

ANSIZ53.1 

API  2015 

ASTM  D  4285 
ASTM  D4417 


Design,  Fabrication  and  Surface  Finish  of  Metal 
Tanks  and  Vessels  to  be  Lined  for  Chemical 
Immersion  Service 

White  Metal  Blast  Cleaning 

Measurement  of  Dry  Paint  thickness  with  Magnetic 
Gauges 

Safety  Color  Code  For  Marking  Physical  Hazards 

Cleaning  Petroleum  Storage  Tanks  for 
Application  of  Protective  Lining 

Indicating  Oil  or  Water  in  Compressed  Air 

Field  Measurement  of  Surface  Profile  of  Blast 
Cleaned  Steel 
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SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 


1.0        GENERAL  (continued) 
ASTM  E  337 

Fed.  Std.  595a 
OSHA  29CFR1910.144 
OSHA  29CFR1910.1200 
OSHA  29CFR1 926.59 
SSPCAB1 

SSPC  SP1 
SSPC  SP2 
SSPC  SP3 
SSPC  SP5 
SSPCSP11 
SSPCVIS1 

SSPC  PA2 

1.4        SUBMITTALS 


Test  for  Relative  Humidity  by  Wet-And-Dry  Bulb 
Psychrometer 

Colors 

Safety  Color  Code 

Hazardous  Communication  Standard 

Labeling  of  Hazardous  Materials 

Abrasive  Specification  No.  1   Mineral    and    Slag 
Abrasive 

Solvent  Clean 

Hand  Tool  Cleaning 

Power  Tool  Cleaning 

White  Metal  Blast  Cleaning 

Power  Tool  Clean  to  Bare  Metal 

Visual  Standards  for  Abrasive  Blast  Cleaning 
Steel 

Measurement  of  Dry  Paint  Thickness  with 
Magnetic  Gauges 


1 .4.1  All  documentation  shall  be  in  accordance  with  Section  01300,  Submittals. 

1.4.2  A  listing  of  coating  systems  and  material  to  be  used  on  each  item,  shall  be  in 
accordance  with  this  specification.  Components,  or  pieces  of  equipment  shall  be 
submitted  for  review  and  approval.  This  shall  include  the  Vendor/Contractor  written 
proposed  system  of  work  which  identifies  the  specific  products  by  manufacturer  and 
catalog  number. 

1.4.3  For  paint  systems  selected  from  this  specification,  the  Vendor/Contractor  shall 
provide  written  procedures  for  storage,  handling,  surface  preparation,  environmental 
control,  application,  touch-up  and  repair,  curing,  and  inspection.  This  shall  be 
submitted  for  review  and  approval  to  proceed  prior  to  use.  Conflicts,  if  any,  between 
the  coating  manufacturer's  recommendations  and  this  specification  shall  be  noted  in 
writing  to  the  Owner/Engineer  for  resolution. 
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SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 


1.0        GENERAL  (continued) 

1.4.4  The  Vendor/Contractor  proposed  cleaning  and  coating  verification  forms  for  daily 
inspection  records  shall  be  submitted  for  review.  Following  review  and  acceptance 
of  this  form,  a  completed  form  shall  be  submitted  for  each  item  coated. 

1.4.5  Vendor/Contractor  shall  submit  the  manufacturer's  volatile  organic  compound 
(V.O.C.)  data  sheets  and  Manufacturers  Safety  Data  Sheet  (MSDS)  for  review. 

1.5  DEFINITIONS 

A.  "OWNER"  -  the  OWNER  or  the  OWNER'S  representative. 

B.  "VENDOR/CONTRACTOR"  -  the  equipment  fabricator,  supplier,  or 
subcontractor. 

C.  "ENGINEER"  -  Design  Engineer 

1 .6  SHIPPING,  HANDLING  AND  STORAGE 

1.6.1  Coating  materials  shall  be  delivered  to  the  place  of  application  in  the  manufacturer's 
unopened,  original  containers  bearing  a  legible  product  designation,  batch  number, 
and  date  of  manufacture.  Containers  which  are  damaged  shall  not  be  used. 

1.6.2  The  material  shall  be  handled  and  stored  in  accordance  with  the  manufacturer's 
latest  published  instructions  and  shall  be  protected  from  damage,  moisture,  direct 
sunlight,  and  temperatures  below  40°F  or  above  90°F. 

1.6.3.  The  coating  materials  shall  be  used  within  the  manufacturer's  recommended  shelf 
life. 

1.6.4.  Containers  of  coatings  or  components  shall  not  be  opened  unless  for  immediate 
use. 

1.6.5  All  usable  paint  cans  and  solvent  containers  must  be  kept  in  a  designated  place  and 
must  be  marked  clearly  for  good  housekeeping  practice. 


2.0  PRODUCTS 

2.1  MATERIAL  MANUFACTURERS 

2.1.1  Unless  otherwise  specified,  all  coating  material  shall  be  as  specified  by  the  Owner  in 
Appendix  "A".  Materials  from  other  manufacturers  shall  not  be  used  without  prior 
approval  of  the  Owner/Engineer. 
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SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 


2.0        PRODUCTS  (continued) 

2.1.2  Appendix  A  contains  a  list  of  acceptable  products  that  have  been  approved  for  use. 
Only  products  listed  in  this  Appendix  shall  be  used. 

2.1.3  Contractor  shall  only  use  coatings  complying  with  federal,  state  and  local  air 
pollution  regulations.  Volatile  organic  compounds  (V.O.C.)  must  be  below  420 
grams/liter. 

2.2  ENVIRONMENTAL  REQUIREMENTS 

2.2.1  All  coatings  specified  shall  be  free  of  lead  (less  than  .01%)  and  shall  contain  no 
chromate  pigments. 

2.2.2  In  all  cases,  low  V.O.C.  coatings  shall  be  specified  less  than  2.8  lbs.  per  gal. 

2.3  MACHINED-SURFACE  COATINGS 

2.3.1  Machined  surfaces  shall  be  protected  with  a  temporary  preservative  which  meets  the 
requirements  of  MIL-C-16173,  Grade  1. 

2.4  ABRASIVE  MATERIALS 

2.4.1  Abrasives  for  blast  cleaning  shall  be  clean  and  dry,  furnished  either  in  bulk  or 
packaged,  and  shall  be  free  of  oil  or  contaminants.  The  particle  size  shall  be 
capable  of  producing  the  specified  surface  profile.  Mineral  and  slag  abrasives  shall 
meet  the  requirements  of  SSPC  AB-1 . 

2.5  THINNERS,  SOLVENTS,  AND  CLEANERS 

2.5.1  Thinners,  solvents,  and  cleaners  shall  be  as  manufactured  or  recommended  by  the 
coating  material  manufacturer  and  shall  be  identified  by  the  product  number  or 
generic  formulation. 

2.6  TOUCH-UP  MATERIALS 

2.6.1  Materials  for  touch-up  of  damaged  areas  of  surfaces  shall  be  the  same  as  that 
originally  applied.  The  finish  coat  and  color  shall  match  existing  surfaces. 

2.6.2  Touch-up  materials  shall  be  provided  in  premeasured  units,  unless  otherwise 
specified  by  the  Owner/Engineer. 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 
8/19/96 


REV  NO.  NO:  09870 


PAGE     5     OF    14 


SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 

3.0  EXECUTION 

3.1  EXAMINATION 

3.1.1  Prior  to  the  start  of  work,  the  Vendor/Contractor  shall  examine  all  surfaces  to  be 
coated  to  determine  their  acceptability  for  the  specified  work.  If  the  surfaces  are 
found  to  be  unacceptable,  the  Vendor/Contractor  shall  immediately  notify  the 
Owner/Engineer  in  writing  and  shall  not  commence  work  until  correction  action  is 
completed  and  the  surfaces  are  approved  by  the  Owner/Engineer. 

3.1.2  The  Coatings  Contractor  is  responsible  for  verifying  that  the  surface  is  in  the  proper 
condition  for  coating.  Contractor  shall  check  that  the  surfaces  meet  the 
requirements  before  commencing  coating  preparation  work. 

A.  The  tank  shall  be  fabricated  or  upgraded  to  meet  the  requirements  outlined  in 
NACE  RP01 78-89  "Design  Fabrication  and  Surface  Finish  of  Metal  Tanks 
and  Vessels  to  be  Lined  for  Immersion  Service". 

B.  All  weld  spatter  and  sharp  protrusions  shall  be  ground  smooth.  All  sharp 
outside  corners  and  edges  shall  be  rounded  to  at  least  a  1/8-inch  radius. 

C.  All  welds  must  be  continuous.  No  skip  welding  is  permitted.  All  existing  skip 
welds  shall  be  upgraded  to  continuous  welds. 

D.  All  welding  shall  be  complete  prior  to  surface  preparation. 

3.2  PREPARATION 

3.2.1  The  surface  profile  of  the  steel  cleaned  by  blasting  shall  be  as  specified  in  Appendix 
A. 

3.2.2  The  abrasive  mixture  and  the  compressed  air  shall  be  clean,  dry,  and  oil-free. 
Traps,  in  addition  to  oil  and  water  extractors  mounted  on  the  compressor,  shall  be 
used. 

3.2.3  Prior  to  blast  cleaning,  contamination  shall  be  removed  from  the  steel  surfaces.  Oil 
and  grease  shall  be  removed  by  solvent  cleaning  in  accordance  with  SSPC-SP  1. 

3.2.4  Blast  cleaning  shall  not  be  performed  in  the  immediate  area  where  coating  or  curing 
of  coated  surfaces  is  in  progress.  All  surfaces  and  equipment  which  are  not  to  be 
coated  shall  be  suitably  protected  from  blast  cleaning. 

3.2.5  Burrs,  slivers,  scabs,  and  weld  spatter  which  become  visible  after  blasting  shall  be 
power  tooled  to  remove  these  imperfections.  Repaired  areas  shall  have  the  surface 
profile  suitably  restored. 
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SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 

3.0        EXECUTION  (continued) 

3.2.6  If  visible  rusting  occurs  it  shall  be  reblasted  to  remove  flash  rust. 

3.2.7  After  cleaning  and  immediately  before  coating,  dust  shall  be  removed  with 
compressed  air,  free  of  oil  and  moisture. 

3.2.8  Machined  raised  face  surfaces  shall  be  solvent  wiped  in  accordance  with  SSPC-SP 
1  before  the  application  of  machined-surface  coating  per  requirements  of  MIL- 
C16173  and  shall  be  protected  from  damage  due  to  cleaning  and  coating 
operations. 

3.2.9  Raised  flange  mating  faces  shall  be  masked  off  with  plywood  to  protect  internal 
components.  The  remaining  part  of  the  flange  face  (including  bolt  holes)  shall  then 
be  abrasive  blasted  and  coated. 

3.2.10  No  coatings  are  to  be  applied  to  field  butt  welds  (2  inches  either  side  of  the  weld) 
until  after  hydrotesting. 

3.3        EQUIPMENT  AND  MACHINERY 

3.3.1  The  Vendor/Contractor  shall  provide  equipment  capable  of  regulating  and  controlling 
conditions  within  the  work  area  to  the  extent  that  the  temperature  of  the  substrate  is 
always  a  minimum  of  5°F  above  the  dew  point.  The  substrate  temperature  during 
coating  application  and  curing  shall  be  maintained  between  a  minimum  of  50°F  and 
a  maximum  of  110°F  unless  prior  authorization  is  given  in  writing  by  the 
Owner/Engineer. 

3.3.2.  Application  equipment  shall  be  as  recommended  by  the  coating's  manufacturer  and 
shall  be  suitable  to  apply  the  coating  as  specified. 

3.3.3.  Equipment  air  supply  lines  shall  be  equipped  with  traps  to  remove  moisture  and  oil 
as  close  to  the  point  of  use  as  possible. 

3.3.4  Sufficient  floodlight  or  spotlights  (explosion  proof)  shall  be  used  to  provide  good 
visibility  during  abrasive  blasting,  coating  application,  and  inspection. 

3.3.5  All  personnel  entering  the  tank  or  vessel  after  abrasive  blasting  shall  wear  rubber 
soled  shoes  with  clean,  disposable  shoe  covers. 

3.3.6  Adequate  ventilation  shall  be  provided  during  all  work  and  for  at  least  four  hours 
after  coating  application,  to  keep  solvent  concentrations  within  safe,  nonexplosive 
limits.  Vapors  shall  be  removed  by  use  of  an  air  eductor,  rather  than  by  air  blown 
into  the  tank. 
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SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 


3.0        EXECUTION  (continued) 
3.4        ABRASIVE  BLASTING 

3.4.1  The  abrasive  blast  nozzle  shall  be  grounded  to  the  tank  shell  in  order  to  prevent  the 
buildup  of  electrostatic  charges  which  could  cause  a  spark  discharge. 

3.4.2  Areas  to  be  abrasive  blasted  shall  first  be  cleaned  to  degree  established  in  API  2015 
"Cleaning  Petroleum  Storage  Tanks  for  Application  of  Protective  Lining"  prior  to 
abrasive  blasting.  Solvent  cleaning  shall  be  limited  in  accordance  with  SSPC-SP1, 
to  remove  all  oil,  grease,  and  other  contaminants  which  might  affect  the  integrity  of 
the  coating  system. 

3.4.3  The  abrasive  blasted  anchor  pattern  shall  be  2.5-3.5  mils.  Prior  to  the  start  of  the 
blasting,  the  Contractor  shall  select  an  appropriate  abrasive  and  mesh  size  to  attain 
the  specified  anchor  pattern.  The  Owner/Engineer  may  require  the  Contractor  to 
demonstrate  to  the  Owner/Engineer's  satisfaction  that  the  selected  abrasive  will 
provide  the  specified  anchor  pattern  and  surface  finish.  This  shall  be  done  by 
blasting  a  representative  piece  of  steel,  then  measuring  the  anchor  pattern  using 
Press-O-Film  tape  and  comparing  the  blast  quality  to  SSPC-SP5. 

3.4.4  Only  grit-type  abrasives  shall  be  used.     The  use  of  sand  is  prohibited.     The 

abrasive  shall  meet  all  provisions  of  Federal,  State  and  local  regulations.  The 
abrasive  shall  be  used  in  accordance  with  the  manufacturer's  specifications  and 
shall  contain  no  impurities. 

3.4.5  Blasted  surfaces  shall  be  brushed,  blown,  or  vacuumed  to  remove  dust,  and 
approval  prior  to  priming. 

3.4.6  Blasted  surfaces  shall  be  coated  the  same  day  they  are  blasted  and  before  any 
visible  rusting,  discoloration,  or  other  surface  contamination  occurs.  The  time  before 
coating  can  be  extended  if  adequate  dehumidification  is  used. 

3.4.7  No  acid  washes  or  other  cleaning  solutions  or  solvents,  including  inhibitive  washes 
intended  to  prevent  rusting,  shall  be  used  on  metal  surfaces  after  being  blasted, 
unless  otherwise  approved  by  Owner/Engineer. 

3.4.8  A  minimum  of  4  inches  around  the  edge  of  blasted  areas  shall  be  left  uncoated  if  the 
entire  surface  to  be  coated  cannot  be  blasted  and  coated  on  the  same  day. 
Subsequent  blasting  shall  continue  a  minimum  of  1  inch  into  the  coated  surfaces. 
The  rough  edge  shall  then  be  feather  edged  by  power  or  hand  sanding  with  heavy 
grit  wheel  or  sandpaper.  The  surface  to  be  coated  shall  be  free  of  loose  and/or 
burnt  coating. 
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SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 

To        EXECUTION  (continued) 

3.4.9  Blasting  shall  be  accomplished  so  that  previously  coated  surfaces  are  not 
contaminated  by  abrasive  or  rust. 

3.4.10  Any  surface  laps,  scabs,  or  seams  exposed  by  blasting  shall  be  reported 
immediately  to  the  Owner/Engineer  for  corrective  action. 

3.4.11  The  compressed  air  used  in  any  cleaning  method  shall  be  free  of  water  and  oil. 
Adequate  separators  or  traps  shall  be  provided.  The  water  traps  shall  be  properly 
maintained  and  emptied  regularly  of  water  and  oil.  The  air  supply  shall  be  tested 
daily  for  cleanliness  using  a  white  cioth  test  per  ASTM  D  4285. 

3.5        GENERAL  APPLICATION  REQUIREMENTS 

3.5.1  Manufacturer's  written  data  sheet  directions  shall  be  followed.  The  Contractor  shall 
have  copies  of  data  sheets  in  accordance  with  OSHA  29CFR1910.1200  and  the 
Material  Safety  Data  Sheets  for  each  product  available  at  the  site  where  the  coating 
work  is  being  performed.  All  paints  delivered  to  the  jobsite  must  have  proper 
labeling  in  accordance  with  OSHA  29CFR1 926.59. 

3.5.2  The  Owner/Engineer  may  require  the  Contractor  to  have  a  technical  representative 
from  the  coatings  manufacturer  present  to  assist  and  witness  the  initial  application  of 
each  coating  system. 

3.5.3  The  coating  manufacturer's  recommended  precautions  regarding  toxicity  and  safe 
handling  of  all  coating  materials  shall  be  followed.  Special  care  shall  be  observed  to 
avoid  fire  hazards. 

3.5.4  Areas  which  may  become  inaccessible  or  difficult  to  coat  after  erection  shall  be 
coated  prior  to  assembly  or  erection. 

3.5.5  Surfaces  to  be  coated  shall  be  clean,  dust  free,  and  dry  before  application  of  any 
coating  and  shall  meet  the  specified  anchor  pattern  and  surface  finish  before  coated. 

3.5.6  No  coating  shall  be  applied  on  damp  surfaces,  or  when  the  relative  humidity  is 
outside  the  manufacturer's  written  recommendation  per  ASTM  E  337,  or  when  the 
temperature  of  the  surface  to  be  coated  is  less  than  5°F  above  the  dew  point. 

3.5.7  Coatings  shall  not  be  applied  when  the  ambient  temperature  is  below  50°F.  The 
Contractor  shall  obtain  and  follow  the  manufacturer's  recommendations  for  drying 
and  curing  times  for  all  temperatures. 

3.5.8  No  coating  shall  be  applied  when  a  temperature  of  35°F  or  lower  is  forecast  within 
24  hours  of  application,  unless  the  coating  area  is  enclosed  and  heated.  If  heating  is 
used,  the  air  and  coated  surface  temperature  shall  be  maintained  over  50°F.  The 
heaters  shall  not  contaminate  the  surface  with  dirt,  dust,  or  combustion  products. 
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SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 

To        EXECUTION  (continued) 

3.5.9  All  coating  materials  shall  be  furnished  in  the  original  manufacturer's  unopened 
containers,  clearly  identifiable,  and  shall  be  kept  covered,  clean,  and  protected. 
Materials  exceeding,  or  which  may  exceed,  the  manufacturer's  recommended  shelf 
life  before  use  shall  not  be  used  and  shall  be  removed  from  the  job  site. 

3.5.10  All  coating  work  shall  be  done  in  strict  compliance  with  this  specification  and  the 
coatings  manufacturer's  data  sheets. 

3.5.11  The  coating  manufacturer's  recommended  pot  life  shall  not  be  exceeded,  and  when 
this  limit  is  reached,  the  spray  pot  shall  be  emptied  and  cleaned,  materials  properly 
disposed  of  and  new  materials  shall  be  mixed. 

3.5.12  Multi-component  coatings,  shall  be  mixed  in  the  amounts  supplied  by  the  coating 
vendor.  No  partial  kits  will  be  mixed  or  used. 

3.5.13  Coatings  or  coating  components  shall  be  thoroughly  stirred  with  an  air-driven 
explosion-proof  mixer  for  such  time  as  necessary  to  ensure  that  the  pigment, 
vehicles,  and  thinners  are  thoroughly  mixed.  All  mixing  shall  be  done  in  clean 
containers,  free  from  traces  of  grease,  other  types  of  coatings,  or  other 
contaminants.  Containers  shall  be  cleaned  regularly  to  remove  partially  reacted 
solids.  All  containers  shall  be  kept  covered  to  prevent  contamination. 

3.5.14  Each  coat  shall  be  applied  uniformly  and  completely  over  the  entire  surface 
according  to  accepted  good  coating  practice.  Care  shall  be  exercised  to  prevent 
overspray,  spillage,  or  application  of  coatings  to  surfaces  for  which  the  coatings  are 

not  intended. 

■ 

3.5.15  The  linings  shall  be  applied  in  no  fewer  than  two  coats  at  6.0-8.0  mils  each  and  a 
total  dry  film  thickness  of  12.0-16.0  mils.  The  first  coat  color  shall  be  light  gray  and 
the  final  coat  white  to  allow  visual  assurance  of  full  coverage  of  the  topcoat.  All 
coating  film  thicknesses  shall  be  checked,  and  the  coating  shall  be  free  of  pinholes, 
voids,  bubbles,  runs  or  sags,  and  other  defects.  Film  thicknesses  are  to  be 
measured  with  a  wet  film  gage  during  application.  Film  thicknesses  shall  be  verified 
(checked  and  maintained)  during  and  after  each  application  of  each  individual  coat. 
Thickness  requirements  shall  be  met  with  each  coat  and  total  thickness  shall  not  be 
applied  in  one  coat. 

3.5.16  Dry  film  thicknesses  shall  be  within  the  specified  range  and  shall  be  checked  after 
each  coat  is  applied  in  accordance  with  SSPC-PA2.  Each  coat  shall  be  inspected, 
and  repaired  if  necessary,  before  further  coatings  are  applied. 
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SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 


3.0        EXECUTION  (continued) 

3.5.17  Where  film  thicknesses  do  not  meet  specifications  and/or  defects  (holidays)  are 
found,  the  Contractor  shall  take  corrective  action  at  no  additional  cost  to  the  project. 
These  corrections  shall  be  in  compliance  with  this  specification. 

3.5.18  The  coating  shall  extend  at  least  1  inch  over  threaded  connections  or  clips  of  high 
alloy. 

3.5.19  All  coatings  shall  be  allowed  to  dry  thoroughly  and  for  at  least  the  minimum  time 
recommended  by  the  coatings  manufacturer,  considering  temperature  and  humidity, 
before  the  application  of  succeeding  coats.  When  a  maximum  overcoat  time  is 
recommended  by  the  coatings  manufacturer,  it  shall  not  be  exceeded  before  the 
succeeding  coat  is  applied. 

3.5.20  Prior  to  the  application  of  any  coat,  all  damage  to  previous  coats  shall  be  repaired. 

3.5.21  Every  effort  should  be  made  to  avoid  spills  to  the  ground  or  by  overfilling  the  drums. 
Notify  the  Owner/Engineer  immediately  of  any  spills. 

3.6        SPRAY  APPLICATION 

3.6.1  In  application  of  the  material,  one  coat  shall  mean  the  application  of  two  fully  wet 
passes,  each  pass  overlapping  the  previous  pass  by  50%  to  accomplish  uniform 
hiding.  In  large  areas,  the  two  passes  shall  be  applied  at  right  angles  to  each  other 
(cross-hatched). 

3.6.2  Atomizing  air  and  pot  pressure  shall  each  be  regulated  to  the  minimum  amount 
required  to  properly  atomize  the  material  for  application  without  dry  spray,  runs,  or 
sags. 

3.6.3  Separate  regulators  shall  be  used  to  adjust  the  pot  pressure  and  the  atomization 
pressure.  Each  regulator  shall  be  provided  with  a  pressure  gage  operating  properly 
at  all  times. 

3.6.4  Airless  spray  equipment  may  be  used,  in  lieu  of  conventional  spray  equipment.  If 
airless  equipment  is  used  an  operating  pressure  relief  valve  must  be  installed  and 
reversible  spray  tips  used.  Kinked,  damaged,  leaking  or  pinholed  hoses  must  be 
replaced. 

3.6.5  Pots,  lines,  and  spray  guns  shall  be  cleaned  periodically  to  remove  all  partially  or 
fully  reacted  solids. 

3.6.6  Adequate  moisture  traps  shall  be  placed  at  the  air  supply  line  at  the  compressor  and 
at  the  pressure  pot,  or  other  locations  as  deemed  necessary.  Traps  shall  bleed  off 
any  water  or  oil  from  the  air  supply. 
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SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 

To        EXECUTION  (continued) 

3.6.7  Contractor  shall  train  applicators  in  the  proper  application  technique  prior  to 
commencing  work.  Applicators  failing  to  meet  this  requirement,  to  the 
Owner/Engineer's  satisfaction,  shall  be  removed  from  coating  application. 

3.7  BRUSH  OR  ROLLER  APPLICATION 

3.7.1  Coatings  shall  be  brushed  or  rolled  on  all  areas  which  cannot  be  properly  spray 
coated.  Brushes  and  rollers  shall  be  of  the  type,  style,  and  quality  that  will  ensure 
proper  application  of  materials.  Brush  and  roller  type  shall  be  approved  for  use  by 
the  coatings  manufacturer. 

3.7.2  The  coating  shall  be  worked  into  all  crevices  and  comers,  and  all  runs  or  sags  shall 
be  brushed  or  rolled  out. 

3.8  WASTE  DISPOSAL  (jobsite) 

3.8.1  All  liquid  containing  paint  and  solvents  must  be  poured  into  closed  top  drums;  and 
these  drums  must  be  sealed  with  bungs  when  not  in  use  as  required  by  federal, 
state  and  local  regulatory  agencies. 

3.8.2  All  drums  must  have  a  hazardous  waste  label  with  the  accumulation  date. 

3.8.3  All  empty  paint  cans  must  be  deposited  into  a  designated  rolloff  area. 

3.8.4  Drums  must  be  picked  up  for  disposal  first  in  first  out  (FIFO)  within  90  days  of  the 
accumulation  date 

3.8.5  Drums  containing  spent  solvents  and  paint  will  require  weekly  inspection. 

3.8.6  Any  leaking  drums  must  be  transferred  immediately  with  notification  to 
Owner/Engineer. 

3.9  FIELD  QUALITY  CONTROL 

3.9.1     General 

A.  The  Contractor  shall  perform  all  inspection  necessary  to  assure  that  surface 

preparation  and  coating  applications  comply  with  the  requirements  of  this 
Specification.  All  work  shall  be  subject  to  Owner/Engineer  inspection.  All 
records  shall  be  kept  current  and  shall  be  submitted  to  the  Owner/Engineer 
upon  demand,  or  at  least  weekly,  and  at  the  completion  of  the  job  for 
verification.  The  Contractor  shall  submit  his  proposed  daily  inspection  report 
as  specified  under  section  on  submittals. 
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SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 


3.0        EXECUTION  (continued) 

B.  The  Owner's  inspector  shall  be  given  at  least  four  (4)  hours'  notice  prior  to 
the  start  of  any  surface  preparation  to  include: 

•  Following    surface    preparation    and    immediately    prior   to    coating 
application. 

•  Following  the  application  and  curing  of  each  coat. 

•  After  final  inspection  and  sign-off. 

C.  The  Owner's  inspector  shall  be  the  final  judge  of  the  acceptability  of  surface 
preparation  and  coating  application. 

D.  If  the  Owner's  inspector  believes  the  coatings  work  is  not  being  performed  in 
accordance  with  this  Specification,  he  has  the  authority  to  stop  work  until 
compliance  is  attained. 

E.  The  coating  manufacturer's  representative  shall  have  access  to  the  work  site 
during  the  progress  of  the  work,  to  perform  any  inspection  and  testing 
deemed  necessary  to  ensure  that  the  coatings  are  properly  applied. 

F.  The  cleanliness  of  each  compressed  air  supply  shall  be  verified  daily  by 
blasting  without  sand  or  coating  onto  a  white  cloth  for  20  seconds.  If  oil  or 
water  appears  on  the  cloth,  all  traps  and  separators  shall  be  blown  down  until 
subsequent  20-second  cloth  tests  show  no  more  oil  or  water. 

G.  Recirculated  metallic  abrasives  if  used  shall  be  tested  for  oil  contamination  at 
least  twice  per  shift  by  the  immersion  of  a  small  amount  of  abrasive  in  a  vial 
of  water  which  is  shaken  vigorously.  If  any  oil  floats  to  the  surface,  the 
abrasive  shall  be  discarded.  Also,  dust  must  be  removed  from  recirculated 
abrasives  to  meet  environmental  regulations  and  to  improve  cutting 
efficiency. 

3.9.2     Surface  Preparation  Inspection 

A.  Blasted  surfaces  shall  be  inspected  by  the  following  methods  to  verify  that 
the  specified  surface  preparation  has  been  achieved. 

B.  Verify  the  anchor  pattern  using  Testex  Inc.  "Press-O-Film"  tape  or  approved 
equal.  The  measurements  shall  be  recorded  on  the  Contractor's  Daiiy 
Inspection  Report  and  submitted  to  the  Owner/Engineer. 
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SPECIFICATION  FOR  INTERIOR  LINING  SYSTEM  FOR  STEEL  STORAGE  TANKS 


3.0        EXECUTION  (continued) 

C.  Verify  the  degree  of  cleanliness  by  comparison  to  the  SSPC-SP5.  Results 
shall  be  recorded  on  Daily  Inspection  Report  and  submitted  to  the 
Owner/Engineer. 

3.9.3  Lining  Application  Inspection 

A.  Coatings  shall  be  inspected  by  the  following  methods  to  verify  that  the 
specified  quality  and  thickness  have  been  achieved. 

B.  At  the  beginning  of  each  day's  operation  and  immediately  prior  to  coating,  the 
ambient  temperature,  the  temperature  of  the  surface  to  be  coated,  the 
surface  preparation,  cleanliness  and  anchor  pattern  (for  surfaces  to  be 
primed  that  day),  the  relative  humidity,  and  the  dew  point  shall  be  measured 
and  recorded.  Verify  that  no  moisture  is  present  on  the  surface  to  be  coated. 
These  items  shall  be  recorded  on  the  daily  inspection  form  and  submitted  to 
the  Owner/Engineer. 

C.  Dry  film  thicknesses  shall  be  measured  with  a  "mikrotest"  magnetic  film 
thickness  gauge  or  approved  equal.  Dry  film  measurement  shall  be 
performed  in  accordance  with  SSPC-PA-2.  The  dry  film  thickness  gauge 
shall  be  calibrated  at  the  beginning  of  construction  coating  work,  and  then  at 
least  weekly  or  whenever  the  Owner/Engineer  requests  recalibration. 
Calibration  shall  be  made  by  comparison  with  the  dry  film  thickness 
measured  on  known  standards  such  as  National  Bureau  of  Standards' 
Calibration  Standards  for  Coating  Thickness  Gages.  Dry  film  thicknesses 
shall  be  recorded  on  the  daily  inspection  form  and  submitted  to  the 
Owner/Engineer  for  each  coat  as  well  as  for  the  total  thickness  of  each 
finished  coating  system. 

3.9.4  Inspection  and  Repair  of  Defects 

A.  The  completed  coating  shall  be  checked  for  pinholes,  holidays,  and  thin 
spots.  For  coatings  up  to  15  mils  DFT,  a  67-volt,  wet  sponge-type  detector 
(using  a  suitable  wetting  agent)  shall  be  used.  For  thicker  films,  a  high 
voltage  spark-type  apparatus  set  at  100  volts/mil  of  thickness  shall  be  used. 

B.  Areas  containing  holidays  shall  be  repaired  to  coating  manufactures  written 
instructions  and  retested  for  holidays.  Detected  holidays,  correction,  and 
final  holiday-free  inspection  shall  be  recorded  and  submitted  to  the 
Owner/Engineer. 
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1A. 


1B. 


1C. 


APPENDIX  A 


Lining  Matrix: 

Valspar  Corp 

Surface  Preparation: 
Anchor  Profile: 
Primer: 
Finish: 


SSPC-SP-5  "White  Metal  Blast" 
2  1/2  -3.0  mils 

V78-D-7PR  (Light  Buff)  4.0  -  6.0  mils  dft 
V78-W-3PR  (White)  4.0  -  6.0  mils  dft 


Note:  VOC  3.3  lb/gal  or  396  grams/liter 
Ameron  Corp 


Surface  Preparation: 
Anchor  Profile: 
Primer: 
Finish: 


SSPC-SP-5  "White  Metal  Blast" 
2  1/2  -3.0  mils 

Amercoat  90  HS  (Pearl  Gray)  4.0  -  6.0  mils  dft 
Amercoat  90  HS  (White)  4.0  -  6.0  mils  dft 


Note:  VOC  2.7  lb/gal  or  323  grams/liter 
International  Protective  Coating 


Surface  Preparation: 
Anchor  Profile: 
Primer: 
Finish: 


SSPC-SP-5  "White  Metal  Blast" 
2  1/2  -3.0  mils 

Interline  785HS  (Beige)  4.0  -  6.0  mils  dft 
Interline  785HS  (White)  4.0  -  6.0  miis  dft 


Note:  VOC1.53  lb/gal.  or  183  grams/liter 


(intentionally  blank) 
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SPECIFICATION  FOR 
SHOP  AND  FIELD  COATING 


1.0        GENERAL 


1.1 


DESCRIPTION 


1.1.1  This  specification  covers  the  minimum  requirements  for  materials,  surface 
preparation,  application,  inspection  and  quality  control  of  protective  coatings, 
specifically  atmospheric  service  for  plant  facilities  and  equipment  to  be  shop  and/or 
field  painted.  The  items  and  surfaces  to  be  coated  shall  be  done  in  accordance  with 
paint  systems  defined  in  Appendix  A. 

1.1.2  Those  components  which  are  "manufacturer's  standard"  items  such  as  pumps, 
compressors,  motors,  switchgear,  valves,  and  fittings  may  be  exempt  and  receive  a 
Vendor's  standard  coating  system,  only  with  prior  approval  of  the  Owner/Engineer. 

1.1.3  Items  Included 

A.  Surface  preparation,  furnishing  materials  and  the  application  of  protective 
coatings  to  all  surfaces  shall  be  in  accordance  with  Appendix  A. 

B.  Inspections  and  tests. 

C.  Protection  of  coated  surfaces. 

D.  Environmental   controls   necessary  to   provide  the   application    and   curing 
conditions  required. 

E.  Erection  marking. 

F.  Touch-up  and  repair  of  defective  or  damaged  coated  surfaces. 

1.1.4  Related  Items  Not  Included 

The  following  surfaces  shall  not  be  painted: 

A.  Surfaces  within  two  inches  of  field  butt  welds  until  hydrostatic  pipe  testing  has 
been  conducted,  unless  otherwise  specified. 

B.  Name  and  instruction  plates,  etc. 

C.  Insulation  jacketing. 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 

1.0        GENERAL  (continued) 

D.  Stainless  steel  surfaces.    Protective  coating    is  required  if  item  is  insulated  per 
Appendix  A  Paint  System  #  3 

E.  Galvanized  surfaces,  with  exception  to  insulated  items  or  for  color  coding  as 
required  for  safety  reasons. 

F.  Polished  and  machine  surfaces  (raised  face  flange  faces). 

G.  Nonmetallic  and  nonferrous  surfaces. 
H.    Interior  surfaces  of  equipment. 

I.     Internal  linings,  concrete  or  structures. 

J.    All  galvanized  structural  steel  including  ladders,  cages,  platforms,  stairways  and 
grating. 

K.    Instrument  gauges,  levels  glass  indicators,  name  tags,  and  valves  stems. 

1.2  RELATED  SECTION 

Section  01041  Project  Coordination 

Section  01060  Regulatory  Requirements 

Section  01300  Submittals 

1.3  REFERENCE  STANDARDS  (LATEST  EDITION) 

ANSI    Z53.1  Safety  Color  Code  for  Marking  Physical  Hazards 

ASTM  A  123  Standard  Specification  for  Zinc  (Hot  Dip  Galvanized) 

Coatings  on  Iron  and  Steel  Products 
ASTM  D  4285  Indicating  Oil  or  Water  in  Compressed  Air 

ASTM  D  441 7  Field    Measurement    of    Surface    Profile    of    Blast 

Cleaned  Steel 
ASTM  E  337  Test   for   Relative    Humidity    by    Wet-and-Dry-Bulb 

Psychrometer 
Feb.  Std.  595a  Colors 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 


1.0        GENERAL  (continued) 


OSHA  29CFR1910.144 
OSHA  29CFR1910.1200 
OSHA  29CFR1 926.59 
NAPCA  TGF-3 

SSPC  AB 1 

SSPC  SP 1 
SSPC  SP2 
SSPC  SP3 
SSPC  SP5 
SSPC  SP 10 
SSPC  SP 11 
SSPC  Vis  1-89 
SSPC  PA  2 


Safety  Color  Code 

Hazard  Communications  Standard 

Labeling  of  Hazardous  Materials 

National   Association   of   Pipe   Coating   Application 

Specifications  and  Plant  Coating  Guide 

Abrasive    Specification    No.    1     Mineral    and    Slag 

Abrasives 

Solvent  Cleaning 

Hand  Tool  Cleaning 

Power  Tool  Cleaning 

White  Metal  Blast  Cleaning 

Near  White  Blast  Cleaning 

Power  Tool  Clean  to  Bare  Metal 

Visual  Standards  for  Abrasive  Blast  Cleaned  Steel 

Measurement  of  Dry  Paint  Thickness  with  Magnetic 

Gauges 


1.4 


SUBMITTALS 


1.4.1  All  documentation  shall  be  submitted  in  accordance  with  Section  01300,  Submittals. 

1.4.2  A  listing  of  coating  systems  and  material  to  be  used  on  each  item,  shall  be  in 
accordance  with  this  specification.  Components,  or  pieces  of  equipment  shall  be 
submitted  for  review  and  approval.  This  shall  include  the  Vendor/Contractor  written 
proposed  system  of  work  which  identifies  the  specific  products  by  manufacturer  and 
catalog  number. 

1.4.3  For  paint  systems  selected  from  this  specification,  the  Vendor/Contractor  shall 
provide  written  procedures  for  storage,  handling,  surface  preparation,  environmental 
control,  application,  touch-up  and  repair,  curing,  and  inspection.  This  shall  be 
submitted  for  review  and  approval  to  proceed  prior  to  use.  Conflicts,  if  any,  between 
the  coating  manufacturer's  recommendations  and  this  specification  shall  be  noted  in 
writing  to  the  Owner/Engineer  for  resolution. 

1.4.4  The  Vendor/Contractor  shall  submit  a  check  list  that  identifies  items  to  be  coated  by 
tag  number  and  name,  which  should  include  pertinent  information,  as  follows: 
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1.0 

GENERAL  (continued) 

A.          Insulated/Uninsulated 

B.          Fireproofed  (Skirts,  Saddles,  etc.) 

C.         Type  Metal  (Carbon  Steel/Low  Carbon  Alloy) 

D.         Extent  and  Condition  of  Shop  and/or  Field  Coating 

1.4.5 

The  Vendor/Contractor  proposed  cleaning  and  coating  verification  forms  for  daily 
inspection  records  shall  be  submitted  for  review.    Following  review  and  acceptance 
of  this  form,  a  completed  form  shall  be  submitted  for  each  item  coated. 

1.4.6 

Vendor/Contractor  shall  submit  the  manufacturer's  volatile  organic  compound  (VOC) 
data  sheets  and  Manufacturers  Safety  Data  Sheet  (MSDS)  for  review. 

1.5 

DEFINITIONS 

A.          "OWNER"  -  the  OWNER  or  the  Owner's  representative. 

B.          "VENDOR/CONTRACTOR"  -  the  equipment  fabricator,  supplier,  or 

subcontractor. 

C.          "ENGINEER"  -  Design  Engineer 

1.6 

SHIPPING,  HANDLING  AND  STORAGE 

1.6.1 

Coating  materials  shall  be  delivered  to  the  place  of  application  in  the  manufacturer's 
unopened,  original  containers  bearing  a  legible  product  designation,  batch  number, 
and  date  of  manufacture.  Containers  which  are  damaged  shall  not  be  used. 

1.6.2 

The  material  shall  be  handled  and  stored  in  accordance  with  the  manufacturer's 
latest  published  instructions  and  shall  be  protected  from  damage,  moisture,  direct 
sunlight,  and  temperatures  below  40°F  or  above  90°F. 

1.6.3 

The  coating  materials  shall  be  used  within  the  manufacturer's  recommended  shelf 
life. 

1.6.4 

Containers  of  coatings  or  components  shall  not  be  opened  unless  for  immediate 
use. 

1.6.5 

All  usable  paint  cans  and  solvent  containers  must  be  kept  in  a  designated  place  and 
must  be  marked  clearly  for  good  housekeeping  practice. 

JE 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 


2.0  PRODUCTS 

2.1  MATERIAL  MANUFACTURERS 

2.1 .1  Unless  otherwise  specified,  all  coating  material  shall  be  as  specified  in  Appendix  "A". 
Materials  from  other  manufacturers  shall  not  be  used  without  prior  approval  of  the 
Owner/Engineer. 

2.1.2  Appendix  A  contains  a  list  of  acceptable  products  that  have  been  approved  for  use. 
Only  products  listed  in  this  appendix  shall  be  used. 

2.2  ENVIRONMENTAL  REQUIREMENTS 

2.2.1  All  coatings  specified  shall  be  free  of  lead  (less  than  .01%)  and  shall  contain  no 
chromate  pigments. 

2.2.2  In  all  cases,  low  V.O.C.  coatings  shall  be  specified,  less  than  2.8  lbs.  per  gal.,  except 
high  heat  paints  which  at  this  time  exempt. 

2.3  MACHINED-SURFACE  COATINGS 

2.3.1  Machined  surfaces  shall  be  protected  with  a  temporary  preservative  which  meets  the 
requirements  of  MIL-C-16173,  Grade  1. 

2.4  ABRASIVE  MATERIALS 

2.4.1  Abrasives  for  blast  cleaning  shall  be  clean  and  dry,  furnished  either  in  bulk  or 
packaged,  and  shall  be  free  of  oil  or  contaminants.  The  particle  size  shall  be 
capable  of  producing  the  specified  surface  profile.  Mineral  and  slag  abrasives  shall 
meet  the  requirements  of  SSPC  AB-1. 

2.5  THINNERS,  SOLVENTS,  AND  CLEANERS 

2.5.1  Thinners,  solvents,  and  cleaners  shall  be  as  manufactured  or  recommended  by  the 
coating  material  manufacturer  and  shall  be  identified  by  the  product  number  or 
generic  formulation. 

2.6  TOUCH-UP  MATERIALS 

2.6.1  Materials  for  touch-up  of  damaged  areas  of  surfaces  shall  be  the  same  as  that 
originally  applied.  The  finish  coat  and  color  shall  match  existing  surfaces. 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 


2.0        PRODUCTS  (continued) 


2.6.2     Touch-up  materials   shall   be   provided   in   premeasured   units,    unless   otherwise 
approved  by  the  Owner/Engineer. 


3.0  EXECUTION 

3.1  EXAMINATION 

3.1 .1  The  Vendor/Contractor  shall  provide  equipment  capable  of  regulating  and  controlling 
conditions  within  the  work  area  to  the  extent  that  the  temperature  of  the  substrate  is 
always  a  minimum  of  5°F  above  the  dew  point.  The  substrate  temperature  during 
coating  application  and  curing  shall  be  maintained  between  a  minimum  of  50°F  and 
a  maximum  of  110°F  unless  prior  authorization  is  given  in  writing  by  the 
Owner/Engineer. 

3.1.2  Prior  to  the  start  of  work,  the  Vendor/Contractor  shall  examine  all  surfaces  to  be 
coated  to  determine  their  acceptability  for  the  specified  work.  If  the  surfaces  are 
found  to  be  unacceptable,  the  Vendor/Contractor  shall  immediately  notify  the 
Owner/Engineer  in  writing  and  shall  not  commence  work  prior  to  the  taking  of 
corrective  action  shall  preclude  any  subsequent  claim  by  the  Vendor/Contractor. 
The  Owner/Engineer  may  require  corrective  action  at  the  Vendor/Contractor 
expense. 

3.1.3  Areas  which  may  become  inaccessible  or  difficult  to  paint  after  erection  shall  be 
painted  prior  to  assembly  or  erection. 


3.2 


PREPARATION 


3.2.1  The  surface  profile  of  the  steel  cleaned  by  blasting  shall  be  as  specified  in  Appendix 
A. 

3.2.2  The  abrasive  mixture  and  the  compressed  air  shall  be  clean,  dry,  and  oil-free. 
Traps,  in  addition  to  oil  and  water  extractors  mounted  on  the  compressor,  shall  be 
used. 


3.2.3 


3.2.4 


Prior  to  blast  cleaning,  contamination  shall  be  removed  from  the  steel  surfaces, 
and  grease  shall  be  removed  by  solvent  cleaning  in  accordance  with  SSPC-SP  1 


Oil 


Blast  cleaning  shall  not  be  performed  in  the  immediate  area  where  coating  or  curing 
of  coated  surfaces  is  in  progress.  All  surfaces  and  equipment  which  are  not  to  be 
coated  shall  be  suitably  protected  from  blast  cleaning. 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 


3.0        EXECUTION  (continued) 

3.2.5  Burrs,  slivers,  scabs,  and  weld  spatter  which  become  visible  after  blasting  shall  be 
power  tooled  to  remove  these  imperfections.  Repaired  areas  shall  have  the  surface 
profile  suitably  restored. 

3.2.6  If  visible  rusting  occurs  it  shall  be  reblasted  to  remove  flash  rust. 

3.2.7  After  cleaning  and  immediately  before  coating,  dust  shall  be  removed  with 
compressed  air,  free  of  oil  and  moisture. 

3.2.8  Machined  raised  face  surfaces  shall  be  solvent  wiped  in  accordance  with  SSPC-SP 
1  before  the  application  of  machined-surface  coating  per  requirements  of  MIL- 
C16173  and  shall  be  protected  from  damage  due  to  cleaning  and  coating 
operations. 

3.2.9  Raised  flange  mating  faces  shall  be  masked  off  with  plywood  to  protect  internal 
components.  The  remaining  part  of  the  flange  face  (including  bolt  holes)  shall  then 
be  abrasive  blasted  and  coated. 

3.2.10  No  coatings  are  to  be  applied  to  field  butt  welds  (2  inches  either  side  of  the  weld) 
until  after  hydrotesting. 

3.2.1 1  Steel  Which  Has  Been  Shop  Primed  Only 

After  erection  and/or  installation  but  before  top  coating,  items  previously  primed  shall 
be  examined  for  damage  and  for  unprimed  area.  All  oil  and  grease  shall  first  be 
removed  in  accordance  with  SSPC-SP  1.  Unprimed  and  damaged  areas  shall  be 
power  tool  cleaned  in  accordance  with  SSPC  SP  1 1  "Power  Tool  Cleaning  to  Bare 
Metal",  and  touched  up  with  original  primer. 

3.2.12  Galvanized  Steel 

Damaged  hot-dip  galvanized  steel  shall  be  repaired  as  follows: 

A.  Clean  the  damage  area  per  SSPC-SP  3. 

B.  Touch-up  with  an  Organic  Zinc  Rich  Epoxy  (Paint  System  #  1  -  first  coat  P-2 
only). 

C.  Refer  to  ASTM  A-123  for  additional  repair  procedures. 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 


3.0        EXECUTION  (continued) 


3.3 


EQUIPMENT  AND  MACHINERY 


3.3.1  Equipment  shall  be  capable  of  producing  the  specified  environment  for  performance 
of  the  work  according  to  the  schedule  accepted  by  the  Owner/Engineer. 

3.3.2  Application  equipment  shall  be  as  recommended  by  the  coating  manufacturer  and 
shall  be  suitable  to  apply  the  coating  as  specified. 

3.3.3  Equipment  air  supply  lines  shall  be  equipped  with  traps  to  remove  moisture  and  oil 
as  close  to  the  point  of  use  as  possible. 

3.4        INSTALLATION  OF  COATINGS 

3.4.1.  Mixing,  applying,  and  curing  of  the  coating  material  shall  be  in  accordance  with  the 
manufacturer's  latest  published  instruction  and  the  requirements  specified  herein. 
When  multiple  component  units  are  mixed,  each  component  shall  be  mixed 
separately  prior  to  the  mixing  of  the  combined  materials.  Only  complete  kits  shall  be 
mixed,  no  partial  kits  will  be  allowed  at  any  time. 

3.4.2  Coating  materials  shall  be  thoroughly  mixed  until  they  are  smooth  and  free  from 
lumps,  then  strained  through  a  30  mesh  or  finer  screen.  Material  shall  be  agitated  to 
keep  the  solids  in  suspension  if  necessary  (i.e.,  inorganic  zinc  coatings  must  be 
mechanically  agitated  at  all  times). 

3.4.3  The  cleaned  surface  shall  be  coated  before  any  visible  rust  forms  on  the  surface. 
No  coating  material  shall  be  applied  closer  than  6  inches  from  adjacent  non-cleaned 
surfaces. 


3.4.4  The  application  of  the  coating  shall  be  performed  only  when  the  atmospheric 
conditions  meet  the  parameters  specified  in  Paragraph  3.1.1.  The  relative  humidity 
shall  not  exceed  the  published  limits  established  by  the  coatings  manufacturer. 

3.4.5  Enclosures  to  permit  coating  of  surfaces  during  inclement  weather  may  be  used, 
provided  the  atmospheric  conditions  specified  are  maintained  throughout  the  coating 
and  curing  periods. 

3.4.6  Over-coats/topcoats  shall  be  applied  within  the  manufacturer's  minimum  and 
maximum  recoat  times.  Dry  film  thickness  of  each  coating  shall  be  in  accordance 
with  Appendix  A,  or  manufacturer's  recommendation,  whichever  is  greater. 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 


3.0        EXECUTION  (continued) 


3.4.7  Runs,  sags,  voids,  drips,  overspray,  loss  of  adhesion,  blistering,  peeling, 
mudcracking,  inadequate  cure,  or  rusting  of  the  substrate  shall  not  be  permitted. 

3.4.8  Items  shall  be  coated  in  accordance  with  Appendix  A.  The  color  of  succeeding  coats 
shall  vary  slightly  from  the  color  of  finish  color.  Damaged  coatings  shall  be 
retouched  before  succeeding  coats  are  applied.  Finish  colors  shall  be  in  accordance 
with  Appendix  A. 

3.4.9  Flanges,  nozzles,  clips,  manways,  saddles  and  other  attachments  which  protrude 
through  the  insulation  shall  be  considered  uninsulated  and  shall  be  painted 
according  to  the  guidelines  for  uninsulated  surfaces  outlined  in  Appendix  A. 

3.4.10  Field  finish  coat  shall  be  applied  after  the  installation  and  erection  of  the  item. 

3.4.11  Damaged  shop-finish  of  materials  and  equipment  shall  be  touched-up  after 
installation,  matching  the  original  color,  gloss,  and  thickness  of  finish.  Reasonable 
shipping  damages  should  be  expected  and  touched  up.  This  work  shall  be 
performed  at  the  field  Contractor's  expense. 

3.4.12  Every  effort  should  be  made  to  avoid  spills  to  the  ground  or  by  overfilling  the  drums. 
Notify  the  Owner/Engineer  immediately  of  any  spills. 

3.5        REWORK 

3.5.1     Touch-Up 

A.  Coated  surface  within  the  scope  of  this  standard  that  are  damaged  during 
assembly  or  handling  shall  be  repaired  in  accordance  with  procedures 
accepted  by  the  Owner. 

B.  The  surface  profile  shall  be  restored  to  meet  the  specified  surface 
preparation  requirements  for  cleanliness  and  profile. 

C.  Precautions  shall  be  taken  to  protect  adjacent  coated  areas  from  damage 
caused  by  local  abrasive  blasting. 

D.  Power  tool  cleaning  shall  be  done  using  requirements  of  SSPC  SP1 1 . 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 


3.0        EXECUTION  (continued) 

3.6  WASTE  DISPOSAL  (JOBSITE) 

3.6.1  All  liquid  containing  paint  and  solvents  must  be  poured  into  closed  top  drums;  and 
these  drums  must  be  sealed  with  bungs  when  not  in  use,  as  required  by  the  Federal, 
State  and  Local  regulatory  agencies. 

3.6.2  All  drums  must  have  a  hazardous  waste  label  with  the  accumulation  date. 

3.6.3  All  empty  paint  cans  must  be  deposited  into  a  designated  area. 

3.6.4  Drums  must  be  picked  up  for  disposal  first  in  first  out  (FIFO)  within  90  days  of  the 
accumulation  date. 

3.6.5  Drums  containing  spent  solvents  and  paint  will  require  weekly  inspection. 

3.6.6  Any  leaking  drums  must  be  transferred  immediately  with  notification  to 
Owner/Engineer. 

3.7  FIELD  QUALITY  CONTROL 
3.7.1     General  Requirements 

A.  The  following  steps  shall  be  subject  to  inspection  by  Owner/Engineers: 

•  Following  surface  preparation  and  immediately  prior  to  the  coating 
application. 

•  Following  the  application  and  curing  of  each  coat. 

•  After  final  inspection  and  sign-off,  in  accordance  with  the  project 
requirements. 

B.  The  Vendor/Contractor  shall  furnish  the  necessary  testing  and  inspection 
instruments,  properly  calibrated  and  maintained.  Such  equipment  shall  be 
available  for  use  by  the  Owner/Engineer  in  conducting  surveillance  of  the 
work. 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 


3.0        EXECUTION  (continued) 


C.  Prior  to  using  compressed  air,  the  quality  of  the  air  downstream  of  the 
separator  shall  be  tested  in  accordance  with  ASTM  D  4285.  The  test  shall 
be  performed  at  the  beginning  of  each  shift  and  at  not  less  than  four  hour 
intervals.  The  air  shall  be  used  only  if  the  blotter  test  indicates  no  visible 
contamination,  oil,  or  moisture. 

D.  Any  defects  disclosed  by  inspection  shall  be  reinspected  after  correction. 

3.7.2  Surface  Preparation  Inspection 

A.  The  temperature,  dew  point,  and  relative  humidity  shall  be  determined  using 
a  sling  psychrometer  in  accordance  with  the  instructions  outlined  in  ASTM  E 
337.  Readings  are  required  at  the  start  of  work  and  every  four  hours  or  at 
other  time  intervals  approved  in  writing  by  the  Owner/Engineer.  Alternatively, 
continuous  monitoring  shall  be  performed  using  systems  established  and/or 
accepted  by  Owner/Engineer. 

B.  Blast  cleaned  surfaces  shall  be  compared  with  SSPC-VIS  1-89,  visual 
standards.  The  anchor  pattern  profile  depth  shall  be  verified  in  accordance 
with  ASTM  D  4417,  or  using  replica  tape  with  spring  micrometer. 

C.  A  grease-free  chalk  shall  be  used  to  mark  local  areas  which  do  not  meet 
specified  standards. 

D.  Shop  recirculated  shot  and  grit  used  for  abrasive  cleaning  shall  be  tested  for 
the  presence  of  oil  by  immersing  in  water  and  checking  for  oil  flotation.  Tests 
shall  be  made  at  the  start  of  blasting,  every  four  hours  thereafter,  and  at  the 
end  of  blasting.  If  oil  is  evident,  contaminated  abrasive  shall  be  replaced  with 
clean  abrasive  and  retested  before  proceeding. 

3.7.3  Coating  Inspection 

A.  Surface  temperature  and  humidity  readings  shall  be  taken  prior  to  application 
of  each  coat.  The  work  shall  not  proceed  if  the  ambient  temperature 
parameters  are  outside  the  requirements  of  this  standard.  If  more  stringent, 
the  Coating  Manufacturer's  requirements  shall  dictate.  The  substrate 
temperature  shall  be  at  least  5°F  above  the  dew  point  temperature. 

B.  The  dry  film  thickness  shall  be  tested  with  a  Mikro-test  FILM  gauge  or  an 
accepted  equivalent.  The  testing  method  shall  be  in  accordance  with  SSPC- 
PA2. 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 


3.0        EXECUTION  (continued) 


The  FILM  coating  shall  be  visually  inspected  for  defects  such  as  overspray, 
runs,  sags,  mud  cracking,  inadequate  cure,  and  lack  of  adhesion.  Mud 
cracking  must  be  removed  by  reblasting.  The  Vendor/Contractor  shall  repair 
all  defects  according  to  the  touch-up  and  repair  procedures  accepted  by  the 
Owner/Engineer. 

Inspection  equipment  required  for  quality  assurance  is  listed  below: 


Sling  Psychrometer 

Surface  Thermometer 

Dry  Film  Gauge-Magnetic  Gauge 

Wet  Film  Gauge 

Profile  Comparator 

Testex  Press-O-Film  (Replica  Tape  &  Spring  Micrometer) 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 


APPENDIX  A 
GENERIC  AND  SPECIFIC  PRODUCTS.  COATING  SYSTEMS/MATRIX 


Paint  System  Selection  Matrix 

The  coating  selection  matrix  can  be  used  to  determine  a  specific  coating  system 
based  on  the  design  criteria  and  service  conditions  for  any  given  item. 


MATERIAL 
TYPE 

CARBON 
STEEL 


GALVANIZED 

MFGR.  STD. 
PAINT  SYST. 
UPGRADE 

BULK  PIPE: 
Underground 


OPERATING 
TEMP. 

Up  to  250°F 

251°F-500°F 

Up  to  220°F 

Up  to  220°F 
Up  to  275°F 


INSULATED 

4 
5 
2 


UNINSULATED 

1 

5 

3  (note  4) 


Notes:  1.  Structural  steel  shall  be  galvanized  in  accordance  with  ASTM  A-123. 

2.  Bulk  pipe  shall  receive  complete  paint  system  in  shop. 

3.  All  major  equipment  shall  receive  complete  paint  system  in  shop. 
(Vessels,  towers,  exchangers,  etc.). 

4.  Coating  of  uninsulated  galvanized  steel  shall  be  for  color  coding  and 
safety  purposes  only. 


II.  Coating  Systems  Description 

Coating  Systems  Description  represents  each  individual  generic  type  paint  that 
makes  up  the  total  coating  systems  also  includes  operating  temperature  range. 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 

II. 

Coating  Systems  Description  (continued) 

PROJECT 

MATERIALS 

PAINT                                (PAINT  NUMBER) 

TEMPERATURE 

SYSTEM              COAT1            COAT  2            COAT  3                   RANGE 

1                         P-2                                             P-7 

Up  to  200°F 

2                        P-8                                            P-3 

Upto200°F 

3                         P-4                                             P-7 

Up  to  200°F 

4                         P-4                                             P-4 

Upto200°F 

5                         P-1                                              P-5 

Upto500°F 

6                         P-6                                             P-6 

Upto250°F 

III. 

Generic  Paint  Types  and  Requirements 

These  Generic  Paint  Types  are  identified  and  make 

up  the  coating  systems  under 

Item  II  above,  which  in  turn  make  up  the  coating  selecl 

.ion  matrix  under  Item  I. 

D.F.T. 

PAINT 

SSPC             MIN/MAX 

NO.               GENERIC  PRODUCTS               ANCHOR               SP             (EA.  COAT) 

P-1                Inorganic  Zinc                                 1.5-2.5                   5                   2.0-4.0 

P-2               Organic  Zinc  Rich  Epoxy  Primer  1.5-2.0                  10                  3.0-5.0 

P-3               H.B.  Epoxy  Polyamide                     n/a 

n/a                 4.0-6.0 

P-4               Surf.  Tol.  Epoxy                             2.0-3.0                                       4.0-6.0 

P-5               Silicone  Acrylic                                 n/a 

n/a                 1.0-2.0 

P-6               Coal  Tar  Epoxy                              2.5-3.0 

P-7              Aliphatic  Polyurethane                     n/a 

n/a                 1.5-2.5 

P-8               Polyamide  Epoxy  Primer               1.0-1.! 

5                  6                   2.0-3.0 

Notes: 

1 .       Only  first  coat  requires  anchor  profile  and  SSPC  SP  cleanliness. 

2.       Repairs  in  field  shall  be  per  SSPC  SP1 1 . 

JE 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 

IV. 

Acceptable  Paint  Manufacturers 

PAINT 

NO. 

CARBOLINE 

(VOC) 

VALSPAR 

(VOC) 

DEVOE 

(VOC) 

P-1 

Carbozinc  7WB 

(0) 

13-F6 

(0) 

302H 

(2.3) 

P-2 

858 

(2.5) 

13F4 

(2.4) 

303H 

(2.4) 

P-3 

893 

(1.6) 

V-89  Series 

(2.6) 

224HS 

(1.8) 

P-4 

890 

(1.8) 

V-75  Series 

(2.3) 

Bar  Rust  236 

(1.4) 

P-5 

1248 

(4.5) 

V37F209 

(3.4) 

HT-4 

(4.5) 

P-6 

Bitumastic  300M 

(2.1) 

64  J  5 

(1.9) 

Devtar  5A 

(2.2) 

P-7 

134  HS 

(2.4) 

54  Series 

(2.1) 

Devthane37 
9 

(2.6) 

P-8 

893 

(1.6) 

V-75  Series 

(2.3) 

224HS 

(1.8) 

Notes: 

1.    Coatings  must  meet  Volatile  Organic 

Compound  (VOC)  of  2.8  lbs  pe 

r  gal.  or 

less,  (material 

must  meet  Massachusetts  VOC 

requirements.) 

2.    P-5  is  a   high 

heat 

coating  and  exempt  from  the  2.8  lb.   per  g; 

al.  VOC 

requirement. 

V. 

Color  Coding  Description  - 

Final  Coat 

1.       Structural  Steel,  (Non 

-Galvanized)  Walkways, 

ANSI  #70  GRAY 

Stanchions,  Framing. 

2.       Pipe  below  250°F. 

ANSI  #70  GRAY 

3.       Pipe  above  251  °F,  Stack,  Heater,  Manifold, 

ANSI  #70  GRAY 

Muffles,  Pumps. 

4.       Drums,  Vessels,  and 

Exchangers  "Uninsulated 

'        ANSI  #70  GRAY 

5.       Compressor,  Pumps, 

Machinery. 

ANSI  #70  GRAY 

6.       Architectural  Steel  Framing,  Doors,  Windows, 

ANSI  #70  GRAY 

Trim,  Metal  Doors. 
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SPECIFICATION  FOR  SHOP  AND  FIELD  COATING 


V. 


Color 

Codinq  Description  -  Final  Coat       (continued) 

7. 

Storage  Tanks,  Ladders,  Roofs,  and  Associated 
Piping  to  First  Mating  Flange. 

ANSI  #70  GRAY 

8. 

Towers  and  Exposed  Insulated,  Connections, 
Heaters  -  Radiant,  Convection  and  Transition 
Section. 

ANSI  #70  GRAY 

9. 

Electrical  Switchgear 

White 

10. 

Galvanized  Steel  -  Coated. 

Aluminum 

1 1 .       OSHA  Safety  Colors 

Safety  Red 
Safety  Yellow 
Safety  Orange 
Safety  Blue 
Safety  Green 
Black 


Note:    Each  coat  (Coat  1 ,  Coat  2,  Coat  3)  shall  be  of  a  contrasting  color,  with  color  for  final 
coat  as  specified  above. 


(intentionally  blank) 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 


1.0 


GENERAL 


1.1 


1.2 


1.3 


Description 

A. 


This  Section  describes  the  materials,  methods  and  requirements  for 
the  painting  of  architectural  items,  including  the  interior  and  exterior  of 
buildings,  structural  steel,  and  concrete. 


B.  Field  painting  will  not  be  required  on  factory-finished  items  of 
aluminum,  brass,  bronze  and  other  non-ferrous  metals  and  steel  hot- 
dip  galvanized  by  ASTM  A  123,  unless  designated  on  the  Drawings. 

C.  Field  painting  will  not  be  required  on  wall  and  ceiling  surfaces  not 
exposed  to  view. 

Related  Sections 

A.  Section  (081 10)  Metal  Doors  and  Frames 

B.  Section  (09250)  Gypsum  Board 

C.  Section  (13121)  Pre-Engineered  Building 
Quality  Assurance 

A.  References  (Latest  Edition) 


1. 


SSPC  (Steel  Structures  Painting  Council) 


a. 
b. 
c. 
d. 


SP-1 
SP-2 
SP-3 
SP-6 


Solvent  Cleaning 
Hand  Tool  Cleaning 
Power  Tool  Cleaning 
Commercial  Blast  Cleaning 


ASTM  A 123:  Specification  for  Zinc  (Hot  Galvanized) 
Coatings  on  Products  Fabricated  from  Rolled,  Pressed,  and 
Forged  Steel  Shapes.  Plates.  Bars  and  Strip 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 


1.0        GENERAL  (continued) 

B.  Qualification  of  Painters 


1.4 


Use  only  qualified  journeymen  painters  for  the  mixing  and  application 
of  paint. 

Material  Quality: 

Provide  the  manufacturer's  best  quality  trade  sale  paint  material  of  the 
various  coating  types  specified.  Paint  material  containers  not 
displaying  manufacturer's  product  identification  will  not  be  acceptable. 


Submittals 


Color  Cards 


2. 
3. 


Prepare  at  the  jobsite  sample  panels  for  each  color  selected 
for  approval  by  the  Owner. 

a.  The  finished  work  shall  match  the  approved  sample 
panels. 

b.  Approval  of  advance  samples  shall  not  be  construed  as 
a  total  guarantee  of  acceptance  of  the  work. 

Submit  paint  manufacturer's  technical  product  data. 

Samples  for  initial  color  selection  in  the  form  of  manufacturer's 
color  charts 


1.5        Product  Delivery  and  Storage 

A.  Paints  shall  be  delivered  to  the  site  in  unopened,  unbroken,  original 
containers  of  not  larger  than  5  gallon  capacity,  each  bearing  the 
manufacturer's  label.  The  label  shall  specify  the  manufacturer's 
name,  trade  name,  batch  number,  quantity,  color,  date  of  manufacture 
and  directions  for  use,  all  of  which  shall  be  plainly  legible. 

B.  Storage  of  paints  and  paint  materials  shall  be  restricted  to  the 
locations  directed. 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 


1.0        GENERAL   (continued) 

1.6        Environmental  Requirements 


A. 


Temperature:  Surfaces  to  be  painted  shall  be  within  the  following 
temperature  range,  except  that  the  temperature  shall  not  exceed  the 
manufacturer's  written  recommendations. 


1. 


2. 


Vinyls,  polyurethanes  and  epoxies 
and  120  degrees  F. 


between  60  degrees  F 


Alkyd  enamels,  latexes  and  zinc  rich  primers  -  between  40 
degrees  F  and  120  degrees  F. 


B. 


C. 


D. 


Humidity:  Surfaces  to  be  painted  shall  be  dry  and  at  least  5  degrees 
F  above  the  dew  point  (see  Appendix  B),  except  that  the  relative 
humidity  shall  not  exceed  the  manufacturer's  written 
recommendations. 

Interior  paints  may  be  applied  in  any  season  provided  the  surfaces 
are  dry  and  the  temperature  is  within  the  limitation  specified. 

Adequate  ventilation  shall  be  provided,  and  sufficient  time  shall  be 
allowed  between  coats  to  assure  thorough  drying. 


1.7 


Protection 

A.  Drop  cloths,  building  paper  and  other  protective  measures  shall  be 
used  to  protect  adjacent  work,  machinery,  equipment  and  apparatus 
from  damage  or  defacement,  and  in  particular,  surfaces  within  storage 
and  preparation  area.  Damage  and  defacement  shall  be  repaired  in 
an  approved  manner  at  no  additional  cost  to  the  Owner. 

B.  The  areas  being  painted  shall  be  protected  from  dust  until  freshly 
painted  surfaces  have  thoroughly  dried. 

C.  Place  waste,  cloths  and  material  which  may  constitute  a  fire  hazard  in 
closed  metal  containers  and  remove  daily  from  site. 

D.  Remove  electrical  plates,  surface  hardware,  fittings  and  fastenings, 
prior  to  painting  operations.  These  items  are  to  be  carefully  stored, 
cleaned  and  replaced  on  completion  of  work  in  each  area.   Do  not 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 


2.0 


PRODUCTS 


use  solvent  to  clean  hardware  that  may  remove  permanent  lacquer 
finish. 


3.0 


2.1         Materials 

A.  The  attached  Painting  Schedules  (Appendix  A)  are  an  integral  part  of 
this  Section,  and  identify  the  paint  to  be  used  by  type  of  material  and 
exposure  (exterior  or  interior).  The  number  of  coats  and  dry  film 
thickness  within  the  range  specified  shall  be  applied  before  Contract 
completion.  Any  factory  primed  surfaces  shall  be  completed  by  field 
application  of  the  remaining  coats. 

B.  Paint  shall  be  ready-mixed,  except  field  catalyzed  coatings  of  types 
and  brands  specified  in  this  Section  or  approved  by  the  Owner's 
representative.  The  term  "paint"  includes  enamels,  emulsions, 
sealers,  fillers  and  other  coatings,  organic  or  inorganic,  whether  used 
as  prime,  intermediate  or  finish  coats.  Pigments  shall  be  fully  ground 
to  maintain  a  soft  paste  consistency,  capable  of  being  readily  and 
uniformly  dispersed  to  a  complete  homogeneous  mixture. 

C.  Paint  accessory  materials  including  tints,  thinners  and  other  materials 
not  specifically  indicated  herein  but  required  to  achieve  the  finished 
specified,  shall  be  approved  by  the  paint  manufacturer. 

D.  Paints  shall  have  good  flowing  and  brushing  properties  and  shall  dry 
or  cure  free  of  streaks  or  sags. 

E.  All  paint  for  each  service  shall  be  supplied  by  the  same  manufacturer. 
EXECUTION 


3.1 


Inspection 


Thoroughly  examine  surfaces  scheduled  to  be  painted  prior  to 
commencement  of  work.  Report  in  writing  to  the  Owner's 
representative  any  condition  that  may  potentially  affect  proper 
application.  Do  not  commence  until  such  defects  have  been 
corrected. 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 


3.0         EXECUTION  (continued) 


B.         Start  of  painting  will  be  construed  as  the  applicator's  acceptance  of 
surface  and  conditions  within  a  particular  area. 


3.2        Preparation 


B. 


Remove  mildew  by  scrubbing  with  solution  of  trisodium  phosphate 
and  bleach.  Rinse  with  clean  water  and  allow  surface  to  dry 
completely. 

Structural  Steel  Not  Galvanized:  Clean  in  accordance  with  SSPC-SP 
6,  "Commercial  Blast  Cleaning",  with  a  maximum  surface  profile  of  2.0 
mils. 


D. 


H. 


Shop  Primed  Steel:  Marred  or  abraded  surfaces  shall  be  cleaned  in 
accordance  with  SSPC-SP  2,  "Hand  Tool  Cleaning",  or  SSPC-SP  3, 
"Power  Tool  Cleaning".  Touch  up  with  the  same  material  as  the  shop 
coat  prior  to  painting  of  surfaces. 

Galvanized  Steel  and  Aluminum:  Clean  in  accordance  with  SSPC-SP 
1.,  "Solvent  Cleaning". 

Ferrous  Metal  (Interior-Non-Corrosive):  Clean  in  accordance  with 
SSPC-SP  2,  "Hand  Tool  Cleaning",  or  SSPC  SP-3,  "Power  Tool 
Cleaning". 


Wood:  Wipe  off  dust  and  grit  prior  to  priming, 
streaks  and  sappy  sections  with  sealer.  Fill 
after  primer  has  dried  and  sand  between  coats. 


Spot  coat  knots,  pitch 
nail  holes  and  cracks 


Gypsum  Board:  Remove  contamination  from  surfaces  and  prime  to 
show  defects,  if  any.   Paint  after  defects  have  been  remedied. 

Concrete  and  Concrete  Masonry  Units:  Repair  before  painting.  Dirt, 
fungus,  grease  and  oil  shall  be  removed  prior  to  painting  by  washing 
with  a  solution  consisting  of  2  pounds  trisodium  phosphate  to  each 
gallon  of  hot  water  (160°F).  Rinse  well  and  allow  to  thoroughly  dry. 


3.3        Application 


Apply  each  coat  at  proper  consistency.    Coats  shall  produce  an  even 
film  of  uniform  thickness  within  the  limits  specified  in  this  Section. 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 


3.0        EXECUTION  (continued) 
B. 


Finished  surfaces  shall  be  free  from  runs,  drops,  ridges,  waves,  laps, 
sags  and  unnecessary  brush  marks. 

Edges,  corners,  crevices,  welds  and  such  other  conditions  shall 
receive  special  attention  to  insure  that  they  will  receive  an  adequate 
thickness  of  paints. 


D.  Allow  each  coat  of  paint  to  dry  before  the  following  coat  is  applied, 
unless  directed  otherwise  by  manufacturer. 

E.  Succeeding  coats  of  the  same  type  and  color  shall  vary  sufficiently 
from  the  color  of  the  preceding  coat  to  permit  ready  identification. 
Primers  and  intermediate  coats  shall  be  tinted  to  approximately  the 
tint  of  the  finish  coat. 

F.  Number  of  coats  indicated  are  minimum.  Complete  coverage  is 
required.  Provide  additional  coats  to  areas  which  do  not  show 
complete  coverage  with  the  specified  coats. 

G.  Non-skid  surfaces,  when  specified  on  the  Drawings,  shall  be  obtained 
by  applying  sharp,  dry  silica  sand  by  shaker  to  the  finish  coat  while  it 
is  still  wet.  The  loose  excess  sand  shall  be  swept  off  after  a  suitable 
drying  interval. 


3.4        Patching 


A.  Damaged  painting  shall  be  retouched  before  applying  the  succeeding 

coats.  Finished  surfaces  shall  be  even  and  free  from  defects. 


3.5        Cleaning 


A.  As  work  proceeds  and  upon  completion,  promptly  remove  paint  where 
spilled,  splashed  or  spattered. 

B.  During  progress  of  work  keep  premises  free  from  any  unnecessary 
accumulation  of  tools,  equipment,  surplus  materials  and  debris. 
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SPECIFICATION  FOR 

ARCHITECTURAL  PAINTING 

4.0        ATTACHMENTS 

Appendix  A 

Paintinq  Schedule 

System 

1 

Service 

Structural  Steel  Not  Galvanized 
(Exterior  and  Interior) 

2 

Galvanized  Steel  and  Aluminum 
(Exterior  and  Interior) 

3 

Ferrous  Metals  not  Galvanized 
(Interior  -  Non-Corrosive) 

4 

Wood  (Exterior) 

5 

Wood  (Interior) 

6 

Gypsum  Board  -  Enamel  Coating 
(Interior) 

7 

Gypsum  Board  -  Epoxy  Coating 
(Interior) 

8 

Concrete  Masonry  Units  -  Epoxy  Coating 
(Exterior  and  Interior) 

Concrete  Masonry  Units  -  Enamel  Coating 
(Interior) 


Appendix  B     Maximum  Relative  Humidity  Chart 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 

APPENDIX  A 


SYSTEM  1 


STRUCTURAL  STEEL  NOT  GALVANIZED 
EXTERIOR  AND  INTERIOR 


MANUFACTURER 

PRIME 

INTERMEDIATE 

FINISH 

Carboline 

CarboZinc  11  HS 

890 

134  HS 

2.0  -  3.0  mils 

4.0  -  6.0  mils 

1.5-2.5  mils 

PPG 

97-673  Series 

97-130  Series 

97-800  Series 

Metalhide  1001 

4.0  -  6.0  mils 

1.5 -2.0  mils 

2.5  -3.5  mils 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 


APPENDIX  A 


SYSTEM  2 


GALVANIZED  STEEL  AND  ALUMINUM 
EXTERIOR  AND  INTERIOR 


MANUFACTURER      PRIME 


INTERMEDIATE 


FINISH 


Carboline 


PPG 


Rustbond 
Penetrating  Sealer 
1.5 -2.0  Mils 

97-148  Series 
Pitt-Guard  D-T.R 
5.0  -7.0  mils 


None 


None 


134  HS 

1.5 -2.5  mils 


97-800  Series 
1.5 -2.0  mils 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 

APPENDIX  A 


SYSTEM  3 


FERROUS  METALS  NOT  GALVANIZED 
INTERIOR  -  NON-CORROSIVE 


MANUFACTURER 


PRIME 


FINISH 


Carboline 


PPG 


3358 

2.0  -  4.0  mils 

6-208  Speedhide 
1.5  -2.0  mils 


3359 

2.0  -4.0  mils 

6-90  Series 
1.6 -1.7  mils 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 

APPENDIX  A 
SYSTEM  4 

WOOD 
EXTERIOR 

MANUFACTURER                                PRIME                                                    FINISH 

Carboline 
PPG 

Multibond-120 
2.0  -4.0  mils 

6-9  Speedhide 
(Southern  Version) 
2.2  mils 

3359 

2.0  -4.0  mils 

1-Line  Sun-Proof 
(Southern  Version) 
2.2 -2.5  mils 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 

APPENDIX  A 
SYSTEM  5 

WOOD 
INTERIOR 


MANUFACTURER 


PRIME 


FINISH 


Carboline 


PPG 


Multibond-120 
2.0  -4.0  mils 

6-6  Speedhide 
1.4 -1.6  mils 


3359 

2.0  -4.0  mils 

6-90  Series 
1.6 -1.7  mils 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 


APPENDIX  A 


SYSTEM  6 


GYPSUM  BOARD  -  ENAMEL  COATING 
INTERIOR 


MANUFACTURER 


PRIME 


FINISH 


Carboline 


PPG 


Multibond  -120 
2.0  -4.0  mils 

6-2  Speedhide 
1.0  - 1.3  mils 


3359 

2.0  -4.0  mils 

6-90  Series 
1.6 -1.7  mils 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 

APPENDIX  A 


SYSTEM  7 


GYPSUM  BOARD  -  EPOXY  COATING 
INTERIOR 


MANUFACTURER 


PRIME 


FINISH 


Carboline 


PPG 


Multibond  -  120 
2.0  -4.0  mils 

6-2  Speedhide 
1.0  - 1.3  mils 


890 

4.0  -  6.0  mils 

97-1  Series 
2.0  -  3.0  mils 
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ARCHITECTURAL  PAINTING 

CONCRE 

APPENDIX  A 
SYSTEM  8 

TE  MASONRY  UNITS  -  EPOXY 

CO 

ATING 

(CHEMICAL  RESISTANT) 


EXTERIOR  AND  INTERIOR 


MANUFACTURER      PRIME 


SEALER 


FINISH 


Carboline 


PPG 


Flexhide  Masonry 
Black  Filler,  75-100 
Sq.  Ft.  Per  Gallon 

16-90  Black  Filler 
12.5  mils 


None 


None 


890 

5.0- 

6.0 

mils 

97-1  Series 

2.0- 

3.0 

mils 
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SPECIFICATION  FOR 
ARCHITECTURAL  PAINTING 


APPENDIX  A 


SYSTEM  9 


CONCRETE  MASONRY  UNITS 
ENAMEL  COATING 


MANUFACTURER      PRIME 


SEALER 


FINISH 


Carbonline 


PPG 


Flexhide  Masonry 
Black  Filler 

75-100  Sq.  Ft.  Per 
Gallon 

16-90  Pitt-Glase 
12.5  mils 


Flexhide 
Elastometic 
Coating 
120  Sq.  Ft. 
Per  Gallon 

None 


Flexhide 
Elastometic 
Coating 
120  Sq.  Ft. 
Per  Gallon 

6-90  Series 
1.6  -1.7  mils 
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SPECIFICATION  FOR 

ARCHITECTURAL  PAINTING 

APPENDIX  B 

MAXIMUM  RELATIVE  HUMIDITY  CHART 

Ambient  Temperature 

(Dry  Bulb)                                                   Maximum  Relative  Humidity 

°F                                                                    to  Maximum  5°  Above  Dew  Point 

100                                                                                            83% 

95                                                                                             82% 

90                                                                                                82% 

85                                                                                                81% 

80                                                                                                80% 

75                                                                                                79% 

70                                                                                                78% 

65                                                                                                75% 

60                                                                                                72% 

55                                                                                                70% 

50                                                                                                68% 

45                                                                                                65% 

END  OF  SECTION 

DIVISION  10 
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SPECIFICATION  FOR 
METAL  LOCKERS 


1.0 


2.0 


GENERAL 

1.1  Description 

A.         This  section  describes  the  requirements  for  funishing  and  installing 
metal  lockers  and  locker  benches  as  shown  on  the  drawings. 

1 .2  Reference  Standards  (Latest  Edition) 

A.  FS  AA-L-00486:  Federal    Specification    for    Lockers,    Clothing, 

Steel 

1.3  Submittals 

A.  Shop  Drawings 

Submit  drawings  showing  layout,  dimensions,  installation  details  and 
product  data. 

B.  Samples 

Submit  metal  color  samples  for  color  selection. 

1.4  Delivery.  Storage  and  Handling 

A.  Store  lockers  in  factory  packaging  until  the  time  of  installation. 


B. 


PRODUCTS 


Protect  materials  before,  during  and  after  installation  and  during  the 
work  of  other  trades. 


2.1        Acceptable  Manufacturers 

A.  Republic  Storage  Systems 

B.  Medart  Inc. 

C.  Penco  Products  Inc. 
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SPECIFICATION  FOR 
METAL  LOCKERS 

2.0         PRODUCTS 

(continued) 

2.2        Materials 

A. 

Conform  to  FS  AA-L-00486.    Single-tier,  and  double-tier  as  indicated 
on  drawings. 

B. 

Double-tier  with  coat  hooks,  number  plates,  padlock  attachment,  2- 
point  latching  device,  closed  base,  and  sloped  hoods,  with  ventilating 
louvers  in  door,  size  12"  x  15"  deep  x  36"  high. 

C. 

Locker  shall  be  fabricated  from  mild-cold  rolled  steel  sheets  of  the 
following  minimum  thickness. 

1.          Body  and  shelf:  22  gage 

2. 

Doors:   16  gage 

3.  Doorframes:   16  gage 

4.  Base,  top  and  trim:  22  gage 

D.  Benches 

1-1/4"  thick  x  9-1/2"  wide  x  1'-4"  high  x  length  shown  on  drawings. 
Hardwood  seat  with  1-1/4"  O.D.  steel  tube  and  10  gage  steel  flange 
pedestals  spaced  at  5'-0"  maximum. 

E.  Locker  Finish 

Baked  enamel  after  phosphatizing  and  priming. 
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SPECIFICATION  FOR 
METAL  LOCKERS 

2.0 


PRODUCTS  (continued) 


Sealant 


G. 


Tremco  Acrylic  Latex,  or  as  approved.     Color  to  be  selected   by 
architect. 

Filler  Panels 

Provide  matching  filler  panels,  trim  pieces  and  other  accessories  as 
required  to  completely  finish  the  installation. 


3.0 


EXECUTION 


3.1         Installation 

A.  Assemble  and  erect  lockers  in  accordance  with  the  manufacturer's 
instructions,  complete  with  filler  panels  and  sloped  metal  tops. 

B.  Securely  fasten  with  suitable  anchoring  devices. 

C.  Bolt  adjoining  locker  units  together  to  provide  a  rigid  installation. 

D.  Install  bench  pedestal  floor  flanges  on  sealant.    Clean  off  all  excess 
sealant. 
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SPECIFICATION  FOR 
TOILET  AND  BATH  ACCESSORIES 


1.0 


GENERAL 


1.1 


1.4 


1.5 


Description 
A. 


This  section  describes  the  requirements  for  furnishing  and  installing 
toilet  and  bath  accessories  as  shown  on  the  drawings. 


1.2  Related  Sections 

A.  Section  (09250)  Gypsum  Board  System 

B.  Section  (0931 0)  Ceramic  Tile 

1.3  Quality  Assurance 


A.          Acceptable  manufacturers: 

1. 

Bobrick  Washroom  Equipment,  Inc 

2. 

Charles  Parker  Company 

3. 

Watrous,  Inc. 

4. 

Ketcham       Bathroom       Products 

Corporation 

Submittals 

International 


A.  Product  data  for  each  accessory  item  specified. 

B.  Schedule  of  Accessories  by  Room  Location. 

C.  Submit  copies  of  manufacturers  installation  instructions  for  each  item. 
Product  Delivery.  Storage,  and  Handling 

A.  Protect  stainless  steel  finish  with  a  removable  plastic  coating. 
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SPECIFICATION  FOR 
TOILET  AND  BATH  ACCESSORIES 

2.0         PRODUCTS 

2.1        Devices 

A.         The  following  Bobrick  model  numbers  have  been  used  to  indicate  the 
type  and  quality  of  devices   required.      Refer  to   toilet   accessory 
schedule  on  drawings. 

1.          Waste  Receptacle:  Stainless  steel  with  satin  finish,  B-3644. 

2.          Mirrors:      B-290  (size  as  shown  on  the  drawings).      Mirror 
frames  shall  be  satin  finish  stainless  steel  with  corners  heliarc 
welded  and  ground  smooth. 

3. 

Shower  Curtain  Rod:   B-6107 

4.  Janitor's  Utility  Unit:   B-239,  34"  long 

5.  Personal  Product  Dispenser:  B-3502 

6.  Towel  Bar:   B-205,  stainless  steel  (30  inch  long) 

7.  Soap  Dish:   B-4380 

8.  Robe  Hook:   B-671 

9.  Toilet  Paper  Dispenser:   B-2840 

10.  Shower  Curtain  Hooks:  204-1 

11.  Shower  Curtains:  204-2 

12.  Personal  Product  Disposal:   B-254 

13.  Surface  Mounted  Towel  Dispenser:   B-262 

14.  Recessed  Paper  Towel  Dispenser:   B-359 

15.  Combination  Tower  Dispenser/Disposal:   B-3944 

16.  Soap  Dispenser:   B-8221 
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SPECIFICATION  FOR 
TOILET  AND  BATH  ACCESSORIES 


2.0        PRODUCTS  (continued) 


B. 


Provide  identifying  room  plates  of  two-inch  high  acrylic  plastic, 
minimum  thickness  1/8  inch,  in  letter  style  and  color  selected  from  the 
manufacturer's  full  range  by  the  owner's  project  representative. 
Provide  one  of  the  following,  "RESTROOM"  as  indicated  on  the 
drawings. 


3.0 


EXECUTION 


3.1 


3.2 


3.3 


Preparation  and  Inspection 

A.  Walls  to  receive  accessory  units  shall  be  properly  reinforced  and 
backing  shall  be  provided  where  deemed  necessary. 

B.  Check  wall  surface  and  wall  openings  for  correct  dimensions, 
plumbness  of  blocking  or  frames  and  other  preparations  that  would 
affect  installation  of  accessories. 

C.  Verify  spacing  of  plumbing  fixtures  and  toilet  partitions  that  affect 
installation  of  toilet  accessories. 

Installation 


A.  Provide  toilet  room  accessories  level  and  plumb  and  of  types 
specified  in  the  locations  indicated. 

B.  Mount  accessories  in  such  a  manner  as  to  be  tamper  proof  and 
secure  as  recommended  by  the  manufacturer  and  as  approved  by  the 
owner's  project  representative. 

C.  Conceal  evidence  of  drilling,  cutting  and  filling. 

Cleaning 

A.  Remove  protective  plastic  coating,  temporary  labels  and  all  remaining 

adhesive  materials  with  solvents.    Clean  by  rubbing  with  damp  clean 
cloth.   Polish  with  soft  clean  cloth. 
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SPECIFCIATION  FOR 
CENTRIFUGAL  PUMPS 


1.0  ^GENERAL 

1.1  DESCRIPTION 

This  specification  covers  the  requirements  for  single  stage  centrifugal  pumps  for 
general  water  service  in  continuous  operation. 

1.2  RELATED  SECTIONS 

Section  16405,  "Specification  for  Induction  Motors" 

1.3  REFERENCE  STANDARDS 

The  publications  listed  below  form  a  part  of  this  specification  to  the  extent 
referenced.  Specifications  listed  refer  to  the  latest  edition.  The  publications  are 
referred  to  in  the  text  by  the  basic  designation  only. 

1.3.1  American  National  Standard  Institute  (ANSI) 
ANSI/NFPA  70  National  Electric  Code. 

ANSI  B16.1  Cast  Iron  Pipe  Flanges  and  Flanged  Fittings. 

ANSI  B16.5  Steel  Pipe  Flanges  and  Flanged  Fittings. 

1 .3.2  American  Society  for  Testing  and  Materials  (ASTM) 

ASTM  A48  Specification  for  Gray  Iron  Castings. 

ASTM  B  62  Composition  Bronze  or  Ounce  Metal  Castings. 

1 .3.3  American  Society  of  Mechanical  Engineers  (ASME) 

ASME  B73.1  Horizontal  End  Suction  Centrifugal  Pump. 

1.3.4  Hydraulic  Institute 

Hydraulic  Institute  Standards  for  Centrifugal,  Rotary,  and  Reciprocating  Pumps. 
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SPECIFICATION  FOR  CENTRIFUGAL  PUMPS 


1.0       GENERAL  (continued) 

1 .3.5     Occupational  Safety  and  Health  Act  (OSHA) 

1.4  QUALITY  ASSURANCE 

1.4.1  The  following  tests  shall  be  performed  on  each  pump  of  a  kind.   When  specified  on 
the  data  sheet,  the  tests  shall  be  witnessed: 

A.  Non-Witnessed  Performance  Test 

B.  Non-Witnessed  Hydrostatic  Test 

C.  Non-Witnessed  NPSH  Test  (When  NPSHA  -  NPSHR  <  2') 

Tests  shall  be  performed  in  accordance  with  Test  Code  for  Centrifugal  Pumps  of  the 
Standards  of  the  Hydraulic  Institute,  Inc.  Tests  shall  be  performed  on  the  actual 
assembled  unit  from  shut-off  head  condition  to  25  percent  above  the  required  design 
capacity.  Prototype  model  tests  will  not  be  acceptable.  A  record  of  the  tests  shall 
be  submitted  to  the  purchaser,  prior  to  shipment,  for  review  and  approval. 

1.4.2  Acceptance 

In  the  event  of  failure  of  any  pump  of  the  above  requirements  or  efficiencies,  the 
Vendor  shall  make  all  necessary  modifications,  repairs,  or  replacements  to  conform 
to  the  requirements  of  the  Contract  Documents  and  the  pump  shall  be  re-tested  at 
no  additional  compensation,  until  found  satisfactory. 

1 .4.3  Guarantees  and  Warranties 

Upon  completion  of  manufacturing  and  testing,  the  Vendor  shall  furnish  to  the 
purchaser  the  Manufacturer's  written  guarantees,  that  the  pumping  equipment  will 
operate  with  the  published  efficiencies,  heads,  and  flow  ranges  and  meet  these 
specifications.  The  Vendor  shall  also  furnish  the  Manufacturer's  warranties  as 
published  in  its  literature  and  as  specified. 

1.5  SUBMITTALS 


The  manufacturer  shall  submit  the  following: 
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SPECIFICATION  FOR  CENTRIFUGAL  PUMPS 


1.0       GENERAL  (continued) 

1.5.1  Drawings 

Approval  drawings  and  data  shall  be  submitted  as  indicated  on  the  Vendor  Drawing 
and  Data  Request  (VDDR)  form. 

Each  drawing  shall  show  the  pump  name,  tag  number,  purchase  order  number  and 
client  name.  Manufacturer's  descriptive  data  and  technical  literature,  performance 
charts  and  curves,  catalog  cut  sheets,  and  installation  instructions  shall  be  submitted 
for  information. 

1.5.2  Instructions 

Instructions  for  field  procedures  for  erection,  adjustments,  inspection,  maintenance 
and  testing  shall  be  provided  prior  to  installation  of  the  pumps. 

1.5.3  Operation  and  Maintenance  Manuals 

The  vendor  shall  supply  operating  manuals  outlining  the  step-by-step  procedures 
required  for  system  startup,  operation  and  shutdown.  The  manuals  shall  include  the 
manufacturer's  name,  model  number,  service  manual,  parts  list,  and  brief  description 
of  all  equipment  and  their  basic  operating  features.  Maintenance  manuals  listing 
routine  maintenance  procedures,  possible  breakdowns  and  repairs,  and  trouble 
shooting  guides  shall  also  be  included. 


2.0 

2.1 


PRODUCTS 

GENERAL 


All  manufactured  items  provided  under  this  Section  shall  be  new,  of  current 
manufacture,  and  shall  be  the  products  of  reputable  Manufacturers  specializing  in 
the  manufacture  of  such  products;  such  Manufacturers  shall  have  had  previous 
experience  in  such  manufacture  and  shall,  upon  request  of  the  Contractor,  furnish 
the  names  of  not  less  than  5  successful  installations  of  its  equipment  of  comparable 
nature  to  that  offered  under  this  contract. 
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SPECIFICATION  FOR  CENTRIFUGAL  PUMPS 


2.0       PRODUCTS  (continued) 

Each  unit  of  pumping  equipment  shall  incorporate  all  basic  mechanisms,  coupling, 
electric  motor  and  unit  mounting.  All  necessary  mountings  and  appurtenances  shall 
be  included.  Where  2  or  more  units  of  the  same  type  and/or  size  of  pumping 
equipment  are  required,  such  units  shall  all  be  produced  by  the  same  Manufacturer. 

2.2        PUMP  CONSTRUCTION 

Pump  materials  of  construction  shall  conform  to  the  following  requirements  unless 
otherwise  specified  or  indicated. 


A.  Casing 

B.  Pump  base 

C.  Impeller 

D.  Shaft 

E.  Shaft  sleeve 

F.  Seal 

G.  Coupling 
H.  Frame 

I.  Bearings 

J.  Lubrication 


Ductile  iron 

Cast  iron  or  steel 

Stainless  steel 

Stainless  steel 

Stainless  steel 

Mechanical 

Flexible  shaft  coupling 

Frame  mounted 

Ball  Bearings 

Oil 


2.3        DESIGN 


2.3.1     General 


A.  Pumps  shall  have  stable  head/capacity  curves  that  continuously  rise  to  shut  off. 

B.  All  equipment  should  permit  rapid  and  economical  maintenance.  Major  parts, 
such  as  casing  components  and  bearing  housings,  shall  be  designed  to  ensure 
accurate  alignment  on  reassembly  either  by  fully-machined  fits  or  dowels. 
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SPECIFICATION  FOR  CENTRIFUGAL  PUMPS 


2.0       PRODUCTS  (continued) 

C.  The  thickness  of  the  pressure  casings  shall  be  suitable  for  (1)  the  maximum 
discharge  pressure  plus  allowances  for  head  and  speed  increases  and  (2) 
hydrostatic  test  pressure  at  ambient  temperature. 

D.  The  nameplate  driver  horsepower  shall  be  not  less  than  the  horsepower  required 
at  any  point  on  the  pump  curve  for  the  impeller  diameter  provided,  excluding 
driver  service  factor. 

2.3.2  Casing  Connections 

A.  Pump  nozzles  shall  be  flanged  type.  Flanges  shall  conform  to  ANSI  B16.1  or 
ANSI  B16.5. 

B.  Pumps  shall  have  suction  flanges  designed  for  the  same  pressure  as  the 
discharge  flanges. 

C.  Pumps  shall  be  furnished  with  drilled  and  tapped  vent  and  drain  connections. 

D.  Casing  vent  and  drain  connections  shall  be  plugged  with  solid  hexagonal  head 
plugs.  Carbon  steel  plugs  shall  be  used  with  cast  iron  casings.  When  other  than 
case  iron  casings  are  used,  the  plugs  shall  be  of  the  same  material  as  the 
casing,  unless  otherwise  specified.  Plugs  shall  have  a  shank  at  least  1-1/2 
inches  in  length. 

2.3.3  Impellers 

A.  Pumps  with  constant  speed  drivers  shall  be  capable  of  at  least  a  5%  head 
increase  at  rated  conditions  by  replacement  of  the  impeller  with  one  of  larger 
diameter. 


B.  Pumps  that  have  a  suction  specific  speed  (Nss)  greater  than  11,000  are  not 
acceptable  without  prior  approval. 

C.  Hydraulically  balanced  seals  shall  be  furnished  for  sealing  pressure  above  75 
psig. 

D.  All  metallic  parts  of  the  seal  shall  be  316  stainless  steel  except  the  seal  plate  and 
throttle  bushing. 
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SPECIFICATION  FOR  CENTRIFUGAL  PUMPS 


2.0       PRODUCTS  (continued) 

2.3.4  Shafts  and  Shaft  Sleeves 

Shaft  sleeves  shall  be  supplied  for  all  pumps  that  have  either  packing  or  mechanical 
seals.  Shaft  sleeves  shall  extend  beyond  the  pump  gland. 

2.3.5  Mechanical  Seals 

A.  Mechanical  seals  shall  be  provided  where  called  out,  and  they  shall  be  water- 
flushed,  unless  otherwise  specified. 

B.  A  throttle  bushing  shall  be  provided  in  order  to  minimize  leakage  upon  complete 
failure  of  the  seal. 

2.3.6  Bearings  and  Bearing  Housings 

A.  Antifriction  bearings  supplied  in  the  pump  (not  driver)  shall  be  selected  to  give  a 
minimum  AFBMA  L-10  life  of  25,000  hours  in  continuous  operation  at  rated 
pump  conditions  but  not  less  than  16,000  hours  at  maximum  loads. 

B.  Oil  lubricated  bearing  shall  be  equipped  with  constant  level  oilers.  The 
recommended  oil  level  shall  be  clearly  marked  on  the  outside  of  the  bearing 
housing. 

2.3.7  Materials 

A.  Cast  iron  and  ductile  iron  shall  not  be  repaired  by  welding  unless  specifically 
approved  in  writing. 

B.  Castings  shall  not  be  "filled"  or  "charged"  with  plastic,  sodium  silicate,  or  similar 
material  in  order  to  mask  porosity  or  casting  defects. 


2.3.8     Couplings  and  Guards 

A.    Couplings  shall  be  constructed  in  metallic  materials  only  and  shall   have   a 
minimum  service  factor  of  1 .5. 


JE 
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SPECIFICATION  FOR  CENTRIFUGAL  PUMPS 


2.0       PRODUCTS  (continued) 

B.  Pumps  shall  be  provided  with  guards  for  coupling  and  other  exposed  rotating 
components.  Guards  shall  meet  OSHA  requirements. 

C.  Couplings  shall  be  provided  with  a  spacer.  The  spacer  shall  provide  adequate 
shaft  end  clearance  for  removal  of  seals  and  sleeves.  It  also  shall  allow  for 
disassembly  of  back-pull-out  type  pumps  without  moving  the  driver  or 
disconnecting  pump  nozzles. 


2.3.9     Baseplates 


A. 


B. 


Pumps  shall  be  supplied  with  fabricated  steel  baseplates, 
extend  under  the  pump  and  driver. 


The  baseplate  shall 


All  mounting  pads  shall  be  fully  machined  flat  and  parallel  to  receive  the 
equipment.  After  matching,  corresponding  surfaces  shall  be  in  the  same  plane 
within  0.002  inches  per  foot  of  the  distance  between  pads.  All  driver  train  pads 
shall  be  machined  to  allow  for  installation  of  shims  that  are  at  least  1/8-inch  thick 
under  the  driver.  All  shims  shall  straddle  hold-down  bolts  and  shall  be  of 
stainless  steel. 


C.  A  minimum  2-inch  vertical  clearance  shall  be  provided  under  the  center  of  each 
horizontally  mounted  driver  over  60  pounds  for  insertion  of  a  hydraulic  jack. 

D.  For  horizontal  drivers  over  60  pounds,  horizontal  alignment  positioning  screws 
shall  be  provided  for  each  drive  element  to  facilitate  longitudinal  and  transverse 
horizontal  adjustments.  The  lugs  holding  the  positioning  screws  shall  be 
attached  to  the  baseplate  so  that  they  do  not  interfere  with  the  installation  or 
removal  of  the  drive  element(s). 

E.  Baseplates  shall  be  of  sufficient  strength  to  allow  a  four  point  lift  of  the 
assembled  unit.  Sleeved  access  holes  shall  be  provided  as  required  for  proper 
grouting  to  the  exterior  and  interior  members  of  the  skid.  The  sleeves  shall  be 
raised  to  prevent  leaks  from  accumulating  over  the  exposed  grout. 
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SPECIFICATION  FOR  CENTRIFUGAL  PUMPS 


2.0       PRODUCTS  (continued) 

2.3.10  Paint 

Manufacturer's  standard  paint  and  color  shall  be  used  on  the  pump  and  motor, 
however,  the  baseplate  shall  be  painted  with  one  coat  of  polyamide  epoxy  primer 
and  two  coats  of  high  build  polyamide  epoxy  finish  coat.  The  paint  manufacturer's 
recommendations  and  requirements  for  surface  preparation,  dry  film  thickness,  etc. 
shall  be  followed  by  the  pump  vendor.  The  selected  paint  supplier  name  and  system 
description  shall  be  submitted  to  purchaser,  prior  to  application,  for  review  and 
approval. 

2.4         EQUIPMENT  NAMEPLATE 

The  316  stainless  steel  nameplate  and  rotational  arrow  shall  be  fastened  on  the 
pump  casing.  The  following  data  as  a  minimum  shall  be  clearly  stamped  on  the 
name  plate.  (Minimum  1/8"  stencil). 

A.  Manufacturer's  name  and  address 

B.  Pump  size  and  model  number 

C.  Manufacturer's  serial  number 

D.  Material  of  casing  and  shaft 

E.  Rated  GPM,  TDH,  and  RPM 

F.  Purchaser's  item  number 

G.  Purchaser  order  number 


2.5        PUMP  MOTOR 

2.5.1  Pump  electric  motors  shall  meet  the  requirements  of  Section  16405,  "Specification 
for  Induction  Motors". 

2.5.2  Motor  drivers  shall  have  horsepower  at  least  equal  to  the  percentage  of  pump 
design  point  brake  horsepower  as  given  below: 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 


h  5/96 


REV  NO. 

0 — 


NO:  11313 


PAGE     9     OF    9 


SPECIFICATION  FOR  CENTRIFUGAL  PUMPS 


2.0       PRODUCTS  (continued) 


Percent  of  Brake  Horsepower 

Motors 

Motor 

Motor  Ratinas                         with  1.0  S.F. 

with  1.15  S.F. 

25  HP  and  less                                    125 

115 

30  HP  to  75  HP                                   115 

105 

100  HP  and  over                                110 

100 

2.5.3     Motors  shall  be  sized  for  the  entire  H-Q  curve  with  rated  impeller,  exclusive  of  the 
specified  service  factor. 

2.6        PREPARATION  FOR  SHIPMENT 


Water,  oil  or  other  liquids  used  for  hydrostatic  testing  and  cleaning  shall  be  drained 
from  all  units  after  testing.  All  units  shall  be  dried  before  packing.  Internal  and 
external  surfaces  are  to  be  free  from  loose  scale  and  other  foreign  material.  All 
exposed,  machined  contact  surfaces  shall  be  coated  with  a  removable  rust 
preventative  and  protected  against  mechanical  damage  by  suitable  covers.  Plastic 
tape  is  not  permissible.  All  openings  shall  be  covered  securely  with  wooden  or 
plastic  blind  flanges  or  plugs  of  suitable  design,  and  the  unit  shall  be  made  airtight. 
All  units  shall  be  carefully  crated  and  braced  to  prevent  damage  during  shipment. 
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joe  no. 


35-K734-03 


Customer 


MMR 


Reference  No. 


Address 


MMR  PLUME  RESPONSE  PROJECT 


Prooosal  No. 


Plant  Location 


S££ 


Date 


Service  of  Unit 


INFLUENT  TRANSFER  PUMP 


%/ibhc 


Rev 


Item  No.       2P-101A/3 


A     fO 


No.  Pumps  Req'd. 
Pump  Mfr.    


No  Motors  Req'd 

No.  Turbines  Req'd. 

Size  and  Type 


Item  No. 
Item  No. 


Prov.  by 
Prov.  by 
Serial  No. 


PjmP  y/utx? 


Mtd  by 


OPERATING  CONDITIONS  EACH  PUMP 


Liquid  WATER    Q^P^M)' 


PT.  *F  Norm. 
SpGrgFT^ 
VapPress@PT,  psia 
Ssu 


1.00 


Visc^PT. 
Corr/Eros  caused  by 


1.00 


USgpm@PT  574(1) 

Disch. Press,  psig  59.0* 

SuC Press,  psig  max  9.9 

Diff.  Pres.  psi  59.337T3~ 
Diff.  Head  Ft 
cP        1.00 


Rated 

Rated 

Rated        -0.29 
NPSHA  ft 


30.9 


137 


HydHP 


19.9 


PERFORJUANCc 


Proposal  Curve  No. 
rpm 
Elf.  r 


NPSHR(Water) 
EHP  Rated " 


Max  BHP  Rated  Imp.      • 

Max  Head  Rated  Imp.     • 

Min  Continuous  GPM 

Rotation  (viewed  from  cplg  end) 


CONSTRUCTION 


SHOP  TESTS 


Nozzles 


Size 


Rating     |      Facng     ) 


Location 


Suction 


|1£0 


IRF 


CKip 


Discharge 


1150  S 


n>p 


Case  -  Mount      Centeriine(  ]  FootfX  Bracket  [    ]  VertfType) 
-Split{  ]  Axial[  ]  Radial  [X]:  Type  Volute 

Press(  ]  Max  Allow  psig  

Connect       tfVent  pjDram         []Gage 

Impeller  Diam.     [X  ]  Rated  ■  [XJMax 

Mount  [  JBetween  Brgs.  ^Overhung 

Beanngs  Type  [  ]  Radial  [  ]  Thrust 

Lube 


0  Sgl  [  JDcuble       [  JCiffuser 
'F 
Hydro  Test psig 


type 


c^Non-WitPerf 

f^Non-WiL  Hydro. 

O  NPSH  Req'd. 

A  Shop  Inspecion 

O  Dismant  &  Insp.  after  Test 

O  Other 


O  Wit.  Pert. 

Wit  Hydro 
O  Wit.  NPSH 


0  Ring  Oil    [  ]  Flood 
[]Mfr. 


;  ]Oil  Mist 


Coupling 

Driver  Half  Mtg.  by  •  Pump  Mfr.  O  Purchaser 

Pacxing  [X]  Mfr  &  Type ' 

Mech.  Seal:  [X  ]  Mfr  &  Model  gSTFM 

QMfr  Code 


jninger 
[  IMcdel 


]Size/No  of  Rings 


MATERIALS 


Pump:  Case/Trim  Class  O 

cast  -  £>:r 


ZJ^p/suacT-fcuapT-  ^leb 


3aseplate(  ] 


PflB    S-TP£L 


ve-    SS 


AUXIUARY  PIPING 


VERTICAL  PUMPS 


O  C.W.  Pipe  Plan  O  Cu:  O  SS;  O  Tucmg;  O  Pipe 

[  JTotal  Cooling  Water  Req'd..  gpm 

[  ]PacXing  Cooling  Injection  Req'd:      fJToLgpm  [ 

•  Seal  Fiush  Pipe  Plan     ARE  pL^  ^  \  \ 


O  Sight  Fl  Req'd. 


"PitorSur 
Min.  Soti 


ump  Depth 


Ipsig 


O  External  Seal  Flush  Fluid 

O  Auxiliary  Seal  Plan      

O  Auxiliary  Seal  Quench  Fiuid 


O  CS;  •  SS;  ©  Tubing;  O  Pipe 

[  ISPm  [  ]psig  ] 

O  CS;  O  SS;  O  Tubing;  O  Pipe 


MOTOR  DRIVER     5^c    ATT&eugft  A*pT»fi:  Pfl-na  sur 


HP '_ 

Mfr 

Type 

Enc 

O  VHS  O  VSS 


rpm 

Beanngs 

Insul 

Temp  Rise  *C 

Vert.  Thrust  Cao..  lb 


Volts/Phase/Cycles         460/3/60 

Lube 

Full  Lead  Amps 

Locked  Rotor  Amps 

Frame 


mergence  Req'd. [  ] 
Column  PipesLjFlanged  [  [Threaded 
Line  Shaft    [  JOperw        [  JEndosed 
Brgs:  [  ]Bowl  ^^.[Line  Sha 

Brg.  Lube     [  JWater        [  ]OTj 
Roat&Rod  O  CS^ 

Roat  Switch(  ] 
Pump  Thr 


Approx  Wt.:  Pump  and  3ase 
Motor  Turbine 


ANSI  STANDARD 


(flS>ME) 


[  *  ]  indicates  information  to  be  comoleted  by  vendor 


(0  pg-S'^-M  fgftrep )  CA/^cr-y  ■    p^up  fafr-i  QPzrzxrs  (2>   V-  *oo  &r*A    Fgc    Mo^n-us    gevgg    70     u\p>-ut?^ 


Jacobs  Engineering  Group  Inc. 
Central  Region  Houston,  Texas 
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SPECIFICATION  SHEET 


Job  No. 


35-K7  34-03 


Customer 


MMR 


Reference  No. 


Address 


MMR  PLUME  RESPONSE  PROJECT 


Prooosal  No. 


Plant  Location 


SD£ 


Date      S//6/9C 


Rev 


A 


¥■ 


Service  of  Unit  CpR_,  DISCHARGE  PUMP 


Item  No. 


2P-102A/B 


No.  Pumps  Req'd. 
Pump  Mfr.    


No  Motors  Req'd 

No.  Turbines  Req'd. 

Size  and  Type 


Item  No. 
Item  No. 


Prov.  by       PuuP  •MDr?       Mtd  by  PuaaP  i/£*/£^£> 

Prov.  by       Mtd  by 

Serial  No. ~ ~ ~~~ ~~~~~ 


OPERATING  CONDITIONS  EACH  PUMP 


PERFORMANCE 


Liquid  WAiER  (FR£S.\J) 


PT,  'F  Norm. 
SpGr@PT' 
VapPress@PT,  psia 
V1sc<3PT.  Ssu" 

Con/Eros  caused  by 


USgpm@PT 

Disch.  Press,  psig 

Suet. Press,  psig  max 


450  (\  ) 
53.93 
9.9 


1.00 


1.00 


c.° 


Diff.  Pres.  psi    54,10437 
Diff.  Head  Ft 
1.00 


Rated  _ 

Rated' 

Rated ' 

NPSHAft" 


-0.12 


31.3 


125 


Hyd  HP 


14.2 


Proposal  Curve  No. 
rpm  * 

Eff.  ~ 


NPSHRfWater) 
BHP  Rated ' 


H 


Max  BH?  Rated  Imp.       * 

Max  Head  Rated  Imp.     •_ 

Min  Continuous  GPM      • 

Rotation  (viewed  from  cplg  end) 


CONSTRUCTION 


SHOP  TESTS 


Nozzles 


I       Size 


Rating     |     Facing 


Location 


Suction 


|150* 


EUD 


Discharge 


1150 


|RF 


\t-QP 


Case  -  Mount      Center1ine[  ]  FoorfQ  3racket  (    ]  VertfType) 
-Split[]  Axial[]  Radial  0c];  Type  Volute 

Press[  ]  Max  Allow  psig  *F 

Connect       £jVent  ftDram         [  ]Gage 

Impeller  Diam.     [X  ]  Rated  *  [X  ]  Max 

Mount  [  ]Between  Srgs.  [  JOverhung 

Eeanngs  Type  [  ]  Radial  [  ]  Thrust 

Lube  Q  Ring  Oil    [  ]  Flood        [  ]Cil  Mist      [  JFiinger       [  pressure 

Coupling  [  ]Mfr. [  ]Model 

Driver  Half  Mtg.  by  0  Pump  Mfr.  O  Purchaser 

Packing  [X]  Mfr  &  Type * 

Mech.  Seal:  DC  ]  Mfr  &  Model  gSTFN 

fiMfr  Code 


0  Sgl  [  jDouble       [  JDiffuser 
Hydro  Test psig 

[  1  ~ype    


(^Non-WitPert 

<JNon-WiL  Hydro. 

O  NPSH  Req'd. 

*  Shop  Inspection 

O  Dismant  &  Insp.  after  Test 

O  Other 


C  Wit  Pert 

WiL  Hydro 
O  Wit  NPSH 


]Size/No  of  Rings 
API  Class  Code 


MATERIALS 


Pump:  Case/Tnm  Class  O 


Z.t*P/SU4rr/SUA*rSL£Z.V£    -    SS 


Baseplate!  ] 


rAS     ,S^Cg6 


AUXILIARY  PIPING 


VERTICAL  PUMPS 


O  C.W.  Pipe  Plan  O  Cu:  O  S3:  O  Tubing;  O  Pipe 

[  JTotal  Coding  Water  Req'd..  gpm  *  O  Sight  F!  Req'd. 

[  ]Pacxing  Cooling  Injection  Req'd:      QTot.gpm  [  ]psig 

•  Seal  Rush  Pipe  Plan     AP-T  Pl^Am     II         O  CS:  9  SS.  C  Tubing;  O  Pipe  ^^ 

O  External  Seal  Fiush  Fiuid  [  jgpm  [  jpsig 

O  Auxiliary  Seal  Plan 


O  Auxiliary  Seal  Quench  Fiuid 


O  CS;  O  SS;  O  Tubing;  O  Pipe 


HP •_ 

Mfr 

Type 

Enc 

O  VHS  O  VSS 


MOTOR  DRIVER  <£r  ATTACU£7)  MOTOR  tOTA    Cgif, 


rpm 

Eeanngs 

Insul 

Temp  Rise  *C 

Vert.  Thaist  Cac.  lb 


Volts/Phase/Cycles  460/3/60 

Lube 

Full  Load  Amps 

Locked  Rctor  Amps 

Frame 


T-SCor  Sump  Depth  

Min/Sttfcmergence  Req'd. [  ] 

Column  Pipes/JFianged  [  [Threaded 

Line  Shaft    [  JCperv        ( ]Enciosed 

Brgs:  [  JBowl  ^-LltJne  She 

Brg.  Lube     [  ]Water        [  ]0>><^    [  jGrease 

Float&Rcd  O  CS^^  OSS^  O  Brz 

Fioat  Switch(  ] 

Pump  ThrusM! 


O  None 


Approx  WL:  Pump  and  Base 
Motor  Turaine 


ANSI  STANDARD^ 5^  z) 


*  ]  indicates  information  to  be  completed  by  vendor 
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CENTRIFUGAL  PUMP 
SPECIFICATION  SHEET 


Job  No. 


35-  K7  3^-03 


Customer 


MMR 


Reference  No. 


Address 


MMR  PLUME  RESPONSE  PROJECT 


ProDOsal  No. 


Rant  Location 


$P5 


Date 


Wk  m 


Rev 


~W 


Service  of  Unit 


BACKWASH    =££{?!  »J<S,    PUMP 


Item  No.        2P-103A/8 


No.  Pumps  Req'd. 
Pump  Mfr.    


No  Motors  Req'd 

No.  Turbines  Req'd. 

Size  and  Type 


Item  No. 
Item  No. 


Prov.  by 
Prov.  by 
Serial  No. 


PUMPVHDR 


Mtd  by   PUMP  t/&AP2a^ 

Mtd  by  j 


OPERATING  CONDITIONS  EACH  PUMP 


PERFORMANCE 


3 


Lquid  WATER   (  pgg  ^  \ 


PT.  *F  Norm. 
SpGr@PT* 
VapPress@PT,  psia 
Visc@PT.  Ssu* 

Corr/Eros  caused  by 


55 


USgpm@PT       1140/,  > 
Disch. Press,  psig       52.57 
SudPress.  psig  max  9.9 


1.00 


1.00 


Diff.  Pres.  psi    53.60714 
Diff.  Head  Ft 
P        1.00 


Rated 
Rated' 
Rated' 
NPSHAft" 


-0.94 


29.5 


124 


HydHP 


35.S 


Proposal  Curve  No. 
rpm 
Eff.  r 


NPSHRfVVater) 
BHP  Rated" 


Max  BHP  Rated  Imp.       • 

Max  Head  Rated  Imp.     • 

Min  Continuous  GPM  * 

Rotation  (viewed  from  cplg  end) 


CONSTRUCTION 


SHOP  TESTS 


Nozzles       I       Sizs 


Rating 


Facing 


Location 


Suoon 


1150* 


IRF 


eNb 


Discharge 


|150i 


IRF 


IT7P 


Case  -  Mount      Centerlinef  ]  Footffg  Bracket  [  ]  VertfType) 

-Split(  ]  Axial[  ]  Radial  X  ]'.  Type  Volute 

psig  *F 

[  IGage 


Q  Sgl  [  JDoubie      [  JDiffuser 


^Overhung 


Press(  ]  Max  AJlow 
Conned  frjVent 
Impeller  Diam 

Mount  [  JBetween  Brgs. 
Bearings  Type 
Lube  D  Ring  O'1 

Coupling  [  ]Mfr. 

Dnver  Half  Mtg.  by  •  Pump  Mfr.  O  Purchaser 

Packing  [X]  Mfr  &  Type 

Mech.  Seal: 


KDrain 
[X]  Rated 

[  ]  Radial 
[  ]  Flood 


Hydro  Test 


[X]Max 


[  1  Type 


psig 


<*Non-WitPerf 

C^Non-WiL  Hydro. 

O  NPSH  Req'd. 

A  Shop  Inspecion 

O  Dismant  4  Insp.  after  Test 

O  Other 


O  Wit.  Pert. 

Wit.  Hydro 
O  Wit  NPSH 


[  JOil  Mist 


]r  unger 
[  ]Model 


[  ]  Thrust 
[  JPressure 


[  ]Size/No  of  Rings 


MATERIALS 


Pump:  Case/Tnm  Class  • 
CASE  -  2Xg 


[X  ]  Mfr  &  Model  gVTPN 
flMfr  Code 


ZMP/SUATT  /SUSPr-  Si-tL^yr  -  SS 


Baseplate!  ] 


FAB    STEFC 


AUXIUARY  PIPING 


I 


VERTICAL  PUMPS 


O  C.W.  Pipe  Plan  O  Cu:  O  SS;  O  Tubing:  O  Pipe 

[  JTotal  Cooling  Water  Req'd.,  gpm  * 

[  JPacking  Cooling  Injection  Req'd:      QToLgprn 

•  Seal  Rush  Pipe  Plan  APZ    Pi~AU    1 1 

O  External  Seal  Flush  Fluid 

O  Auxiliary  Seal  Plan      


O  Sight  Fl  Req'd. 


]psig 


O  CS;  %  SS;  •  Tubing:  O  Pipe 

[  lS?m  [  ]psig  _ 

O  CS;  O  SS:  O  Tubing;  O  Pipe 


O  Auxiliary  Seal  Quench  Fluid 


MOTOR  DRIVER    SE_ci  ATTTXiug^oTT*?  X>KTU  Sirr; 


HP •_ 

Mfr 

Type 

Enc 

O  VHS         0  vss 


rpm 

Bearings 

Insul 

Temp  Rise  *C 

Vert.  Thrust  Cao..  lb 


Vclts/PhaseyCydes  460/3/60 

Lube 

Full  Load  Amps 
Locked  Rotor  Amps 
Frame 


or  Sump  Depth  

Min.  Submergence  Req'd. [  ] 

Column  PipesfJFiar.ged  [  [Threaded 

Line  Shaft    [  JOperv.       [  JEnciosed 

Brgs:  [  ]8owl   ^-{^Line  Sh; 

Brg.  Lube     [  ]Water        [  JOjJx^'     [  ]Grease 

Float&Rod  O  CS^^  (DSS^  O  3rz 

Float  Switchf 

Pump  ThrusVfb'  [  ]Up 


O  None 


[JDcwn-^ 


Approx  Wt.:  Pump  and  Base 
Motor  Turbine 


ANSI  STANDARD^  c^  p\ 


'  ]  indicates  information  to  be  completed  by  vendor 
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CENTRIFUGAL  PUMP 
SPECIFICATION  SHEET 


Job  No. 


35-K784-03 


Customer 


MMR 


Reference  No. 


Address 


MMR  PLUME  RESPONSE  PROJECT 


Prooosal  No. 


Plant  Location 


SDS 


Date       3  //&A>&"  Rev      A         £7 


Service  of  Unit 


RECIRCULATION  PUMP 


Item  No.       2P-105A/B 


No.  Pumps  Req'd. 


Pump  Mfr. 


No  Motors  Req'd 

No.  Turbines  Req'd. 

Size  and  Type 


Item  No. 
Item  No. 


Prov.  by 
Prov.  by 
Serial  No. 


pump  K*J££ 


Mtd  by  pu>uP  y£v£>o/2 
Mtd  by 


OPERATING  CONDITIONS  EACH  PUMP 


PERFORMANCE 


Liquid  WATER    (  R?£SM_) 


PT.  "F  Norm. 
SpGr©PT_ 
VapPress@PT.  psia  _ 
Visc@PT.  Ssu_ 

Corr/Eros  caused  by 


55 


1.00 


1.00 


USgpm©PT 
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SPECIFICATION  FOR 
SUBMERSIBLE  WELL  PUMPS 

1.0        GENERAL 

1.1        GENERAL  REQUIREMENTS 

This  specification  establishes  the  minimum  requirements  for  the  design,  materials, 
fabrication,  testing,  inspection,  and  shipment  of  vertical  submersible  turbine  type 
pumps. 

1.2        STANDARD  PRODUCTS 

Material  and  equipment  shall  be  the  standard  products  of  a  manufacturer  regularly 
engaged  in  the  manufacture  of  the  products  and  shall  essentially  duplicate  items 
that  have  been  in  satisfactory  use  for  at  least  2  years  prior  to  bid  opening. 
Equipment  shall  be  supported  by  a  service  organization  that  is,  in  the  opinion  of  the 
Owner's  Representative,  reasonably  convenient  to  the  site.  Pumps  of  the  same 
type  shall  be  the  product  of  one  manufacturer. 

1.3  REFERENCES 

In  addition  to  the  requirements  of  this  specification,  all  pumps  shall  conform  to  the 
latest  editions  of  the  following  codes  and  standards  as  applicable: 

1 .3. 1  American  Water  Works  Association  (AWWA) 

1 .3.2  American  Society  for  Testing  and  Materials  (ASTM) 

1.4  NAMEPLATES 

Each  major  item  of  equipment  shall  have  the  manufacturer's  name,  address,  type  or 
style,  model,  serial  number,  and  catalog  number  on  a  stainless  steel  plate  secured 
to  the  item  of  equipment  In  addition,  the  nameplate  for  each  pump  shall  show  the 
capacity  in  gallons  per  minute,  rated  head  in  feet,  speed  in  revolutions  per  minute, 
equipment  tag  number  and  purchase  order  number.  Motor  nameplates  shall  show 
the  horsepower,  speed  in  revolutions  per  minute,  full  load  current,  voltage, 
frequency,  phase,  maximum  ambient  temperature,  insulation  class  code  letter,  and 
service  factor. 

1.5  SUBMITTALS 

The  pump  vendor  shall  submit  the  following: 
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SPECIFICATION  FOR 
SUBMERSIBLE  WELL  PUMPS 


1.0        GENERAL  (continued) 

1.5.1     Data 

Manufacturer's  descriptive  data  and  technical  literature,  performance  charts  and 
curves,  catalog  cut  sheets,  and  installation  instructions  shall  be  submitted  for 
information. 


1.5.2  Drawings 

Vertical  turbine  pump  system  detail  drawings  consisting  of  a  complete  list  of 
equipment  and  materials  shall  be  submitted  for  approval.  Detail  drawings 
containing  complete  wiring  and  schematic  diagrams  and  any  other  details  required 
to  demonstrate  that  the  system  has  been  coordinated  and  will  properly  function  as  a 
unit,  shall  also  be  submitted  for  approval. 

Additional  data/drawings  shall  be  supplied  in  accordance  with  the  Vendor  Drawing 
and  Data  Request  (VDDR)  form. 

1.5.3  Test  Reports 

Test  reports  in  booklet  form  showing  all  tests  performed  to  prove  compliance  with 
the  specified  performance  criteria,  shall  be  submitted  for  information. 

1.5.4  Operation  and  Maintenance  Manuals 

Manufacturer  shall  supply  operating  manuals  outlining  the  step-by-step  procedures 
required  for  system  startup,  operation  and  shutdown.  The  manuals  shall  include 
the  manufacturer's  name  and  model  number,  a  service  manual,  parts  list,  and  brief 
description  of  all  equipment  and  their  basic  operating  features.  A  copy  of  the 
maintenance  manual  listing  routine  maintenance  procedures,  possible  breakdowns 
and  repairs,  and  trouble  shooting  guide  shall  also  be  included. 

1.6        UTILITIES 

Electric  power  available  is  480  volt,  3  phase,  60  hertz. 
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SPECIFICATION  FOR 
SUBMERSIBLE  WELL  PUMPS 

2.0  PRODUCTS 

2.1  PUMP  AND  DRIVER  REQUIREMENTS 

2.1.1  Pump  Drivers 

Pumps  shall  have  electric  motor  drivers. 

2.1.2  Well  Data 

Pumps  shall  be  suitable  for  installation  in  the  casing  size  specified  in  the  "Extraction 
Well  Pump  Data  Summary".  Manufacturer  shall  confirm  the  minimum  required 
pumpage  velocity  to  adequately  cool  the  motor  and  shall  comment  on  the  casing 
size  needed  to  produce  this  annular  velocity  for  the  pump  size  quoted.  Additionally, 
manufacturer  shall  state  the  required  minimum/maximum  discharge  pipe  velocity 
and  basis  for  the  limit 

2.1.3  Pump  Performance 

Manufacturer  shall  supply  pumps  capable  of  meeting  the  performance  requirements 
shown  in  the  "Extraction  Well  Pump  Data  Summary". 

2.2  SUBMERSIBLE  VERTICAL  TURBINE  PUMPS 

Unless  otherwise  specified,  submersible  vertical  turbine  pumps  shall  be  constructed 
in  accordance  with  AWWA  E101.  Pumps  shall  be  designed  for  connection  to 
surface  piping.  A  strainer  shall  be  provided  at  the  pump  suction. 

2.2.1  Pump  Head  Assembly 

Pump  surface  head  assembly  shall  be  supplied  by  others. 

2.2.2  Pump  Bowl  Assembly 

Pump  bowl  assembly  shall  include  the  pump  bowls,  impellers,  shaft,  and  bearings 
and  may  be  of  single  stage  or  multistage  configuration. 
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SPECIFICATION  FOR 
SUBMERSIBLE  WELL  PUMPS 

2.0        PRODUCTS  (continued) 

2.2.3  Pump  Bowls 

Pump  bowls  shall  have  integrally-cast  vanes  with  smooth,  streamlined  water 
passageways,  and  shall  be  constructed  of  close-grained  cast-iron,  and  shall  be 
lined  with  porcelain  enamel.  Pump  bowls  shall  be  equipped  with  replaceable  seal 
rings  on  the  suction  side  for  pumps  with  enclosed  impellers. 

2.2.4  Impellers 

Impellers  shall  be  of  bronze  and  shall  be  carefully  finished  with  smooth  water 
passageways  and  shall  not  load  the  prime  mover  beyond  the  nameplate  rating, 
exclusive  of  any  service  factor,  over  the  entire  performance  range  of  the  pump. 

2.2.5  Pump  Shafts 

Pump  shafts  shall  be  stainless  steel  and  the  pump-motor  coupling  shall  be  stainless 
steel  capable  of  transmitting  the  required  thrust  in  either  direction. 

2.2.6  Bearings 

Intermediate  bowl  bearings  shall  be  water-lubricated  bronze  or  fluted  rubber.  Top 
bowl  bearings  and  suction  interconnecting  bearings  shall  be  grease  packed  bronze 
or  water-lubricated  bronze  or  fluted  rubber.  Grease  in  grease-packed  bearings 
shall  be  nonwater-soluble  hydraulic  type  permanently  sealed  against  loss.  Grease- 
packed  bearings  shall  be  provided  with  sand  caps  to  prevent  intrusion  of  abrasive 
particles.  Thrust  bearings  shall  be  located  in  the  pump  motor. 

2.2.7  Strainer 

A  stainless  steel  strainer  (screen)  shall  be  furnished  at  the  pump  suction.  The 
strainer  shall  have  a  net  area  of  at  least  four  times  the  eye  area  of  the  impeller. 

2.2.8  Check  Valve 

A  check  valve  shall  be  furnished  for  each  pump  assembly.  The  check  valve  may  be 
either  a  separate  or  a  built-in  type.  Pump  vendor  shall  recommend  necessity  for 
providing  a  drilled  hole  in  the  check  valve  flapper  as  a  means  of  avoiding  pulling  a 
"wet  string"  and  shall  comment  on  possible  adverse  affects  to  the  pump. 
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SPECIFICATION  FOR 
SUBMERSIBLE  WELL  PUMPS 


2.0        PRODUCTS  (continued) 

2.2.9     Discharge  Pipe 

Discharge  column  pipe  and  pipe  centralizers  (spiders  used  to  center  pipe  in  well 
casing)  shall  be  provided  by  others. 

2.3        ELECTRIC  MOTOR  DRIVER  REQUIREMENTS 

2.3.1  Electric  Motors 

Submersible  motors  shall  be  designed  and  manufactured  expressly  for  the  intended 
use.  Motors  shall  be  rated  480  volts,  3  phase,  60  Hz  and  such  rating  shall  be 
stamped  on  the  nameplate.  Submersible  motors  may  be  the  wet-stator  type,  dry- 
stator  type,  or  oil-filled  stator  type.  Wet-stator  motors  shall  be  filled  at  the  factory 
with  water  treated  to  minimize  corrosion,  and  shall  be  provided  with  a  seal  to  keep 
interchange  of  cooling  water  and  water  being  pumped  to  a  minimum.  Windings 
shall  be  insulated  with  a  waterproof  material.  Dry-stator  motors  shall  have  rotor 
bearings  immersed  in  a  coolant  lubricant  of  water-oil  or  water-giycol  mixture,  or  a 
water-grease  emulsion.  When  the  coolant  is  water,  it  may  be  sealed  in  the  motor  or 
allowed  to  flow  through  the  motor,  depending  upon  design.  Stator  case  shall  be 
hermetically  sealed  and  may  be  filled  with  a  solid  plastic  material  to  help  dissipate 
heat  Oil-filled  stator  motors  shall  be  completely  filled  with  high-dielectric  constant 
oil.  A  mechanical  seal  shall  be  provided  between  the  shaft  and  the  motor  housing 
and  shall  be  designed  to  minimize  the  loss  of  oil.  An  oil  reservoir  shall  be  provided 
to  replenish  the  oil  loss  for  the  life  of  the  motor.  Wet-stator  motors  and  oil-filled 
stator  motors  shall  employ  a  system  to  automatically  balance  the  liquid  pressure  in 
the  motor  at  any  depth  of  submergence  up  to  the  maximum  allowable.  Motor 
bearings  shall  provide  smooth  operations  under  the  conditions  encountered  for  the 
life  of  the  motor.  Adequate  thrust  bearings  shall  be  provided  in  the  motor  to  carry 
the  weight  of  all  rotating  parts  plus  the  hydraulic  thrust,  and  shall  be  capable  of 
withstanding  the  upthrust  imposed  during  pump  starting. 

2.3.2  Power  Cables 

Submersible  power  cables  shall  be  specifically  designed  for  use  with  submersible 
pumps,  and  shall  be  as  recommended  by  the  manufacturer  of  the  motors  with  which 
the  cables  are  used. 


■><_nr>_rwm  ■> 


JE 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 


REV  NO. 


8/9/96 


NO:    11314 


PAGE     7     OF    8 


SPECIFICATION  FOR 
SUBMERSIBLE  WELL  PUMPS 


2.0        PRODUCTS  (continued) 

Each  cable  shall  be  not  less  than  No.  12  AWG  stranded  copper  and  shall  have  an 
ampacity  of  not  less  than  125  percent  of  the  motor  full  load  current  Each 
conductor  shall  be  insulated  with  a  heat  resistant  moisture  resistant  synthetic 
rubber  or  thermosetting  plastic  jacket  A  separate  stranded,  green  insulated, 
grounding  conductor  shall  be  provided  for  each  circuit  Single-  and  multiple- 
conductor  cables  shall  be  jacketed  with  a  watertight  synthetic  rubber,  plastic,  or 
metal  jacket  impervious  to  oil  or  water  and  highly  resistant  to  oils,  acids  and  most 
chemicals.  Metal  jackets  shall  have  a  polychloroprene  covering.  Submersible 
cables  shall  be  suitable  for  continuous  immersion  in  water  at  the  maximum  depth 
encountered.  Multiple-conductor  cables  may  be  used  for  ampacities  up  to  and 
including  200  amperes;  for  greater  ampacities  single-conductor  cables  or  two 
multiple-conductor  cables  shall  be  used. 

Splices  in  cables  will  be  allowed  only  at  the  connection  to  the  motor,  and  may  be 
made  at  that  point  only  if  there  is  sufficient  room  in  the  well  casing  without 
interfering  with  proper  pump  setting  and  operation.  A  waterproof  plug  and 
connector  or  other  type  of  fitting  may  be  provided  for  connection  of  the  cable  at  the 
motor.  Such  connection  shall  be  suitable  for  continuous  immersion  at  the  maximum 
water  depth  encountered. 

Where  cables  pass  the  pump  bowl  assembly,  cables  shall  be  flat  or  protected 
against  damage  by  a  corrosion-resistant  shield  forming  a  smooth  rounded  surface. 
Sharp  bends  in  the  cables  at  the  shield  or  at  the  connection  to  the  motor  will  not  be 
allowed. 

The  pump  manufacturer  shall  supply  power  cable  in  lengths  specified  in  the 
"Extraction  Well  Pump  Data  Summary". 

2.4        PAINTING  AND  FINISHING 


All  exposed  ferrous  metal  shall  be  factory  painted.     Nameplates  shall  not  be 
covered  with  paint  but  shall  be  cleaned  and  legible  at  completion  of  the  work. 
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SPECIFICATION  FOR 
SUBMERSIBLE  WELL  PUMPS 


3.0  INSPECTION  AND  TESTING 

3.1  Factory  Pump  Test 

The  pump  manufacturer  shall  provide  performance  testing  on  each  different 
type/size  of  pump  supplied.  Testing  shall  not  be  required  on  each  pump  unless 
each  pump  is  a  unique  size.  Testing  shall  be  conducted  at  manufacturer's  shop 
facilities  and  manufacturer  shall  provide  certificates  of  these  tests.  At  Owner's 
discretion,  the  performance  test  shall  be  observed  by  Owner  or  Owner's 
Representative.  Factory  pump  testing  shall  be  made  in  conformance  with  AWWA 
E101  and  include  the  following: 

A.  Run  test 

B.  Performance  Test. 

C.  Sample  calculation  from  test  readings. 

D.  Hydrostatic  test  of  bowl  assembly  and  discharge  head. 

AH  testing  shall  be  recorded  in  writing. 
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SPECIFCIATION  FOR 
VERTICAL  SUMP  PUMPS 


i.o  General 

1 . 1      general  requirements 

This  specification  establishes  the  minimum  requirements  governing  the  design, 
materials,  fabrication,  testing,  inspection  and  preparation  for  shipment  of  vertical 
sump  pumps  for  medium  duty  intermittent  service. 

1.2  RELATED  SECTIONS 

Section  16405  "Specification  for  Induction  Motors" 

1.3  REFERENCE  STANDARDS 

The  publications  listed  below  form  a  part  of  this  specification  to  the  extent 
referenced.  Specifications  listed  refer  to  the  latest  edition.  The  publications  are 
referred  to  in  the  text  by  the  basic  designation  only. 

1.3.1  Occupational  Safety  and  Health  Administration  (OSHA)  Safety 

1 .3.2  American  Gear  Manufacturers  Association  (AGMA)  Gear  Design 

1.3.3  American  National  Standards  Institute  (ANSI)  Flanges  B16.5  and  Pipe  Threads  B2.1 

1 .3.4  Hydraulics  Institute  Standards  (HIS)  Design  and  Testing 

1.4  QUALITY  ASSURANCE 

1 .4.1  Testing  requirements  are  specified  on  pump  data  sheets. 

1.4.2  On  tested  pumps,  all  records  of  tests  performed,  including  tests  required  for 
compliance  with  regulatory  or  industry  codes,  shall  be  submitted  to  the  purchaser, 
prior  to  shipment,  for  review  and  approval. 

1.4.3  In  the  event  of  failure  of  any  pump,  the  vendor  shall  make  all  necessary 
modifications,  repairs  or  replacements  to  conform  to  the  requirements  of  the 
Contract  documents  and  the  pump  shall  be  re-tested  at  no  additional  compensation. 
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SPECIFICATION  FOR 
VERTICAL  SUMP  PUMPS 

1.0        GENERAL  (continued) 
1.4.4     Guarantees  and  Warranties 

Upon  completion  of  manufacturing  and  testing,  the  Vendor  shall  furnish  to  the 
purchaser  the  Manufacturer's  written  guarantees,  that  the  pumping  equipment  will 
operate  with  the  published  efficiencies,  heads,  and  flow  ranges  and  meet  these 
specifications.  The  Vendor  shall  also  furnish  the  Manufacturer's  warranties  as 
published  in  its  literature  and  as  specified. 

1.5        SUBMITTALS 

The  manufacturer  shall  submit  the  following: 

1.5.1  Drawings 

Approval  drawings  and  data  shall  be  submitted  as  indicated  on  the  Vendor  Drawing 
and  Data  Request  (VDDR)  form: 

Each  drawing  shall  show  the  pump  name,  tag  number,  purchase  order  number  and 
client  name.  Manufacturer's  descriptive  data  and  technical  literature,  performance 
charts  and  curves,  catalog  cut  sheets,  and  installation  instructions  shall  be  submitted 
for  information. 

1.5.2  Instructions 

Instructions  for  field  procedures  for  erection,  adjustments,  inspection,  maintenance 
and  testing  shall  be  provided  prior  to  installation  of  the  pumps. 

1.5.3  Operation  and  Maintenance  Manuals 

The  vendor  shall  supply  operating  manuals  outlining  the  step-by-step  procedures 
required  for  system  startup,  operation  and  shutdown.  The  manuals  shall  include  the 
manufacturer's  name,  model  number,  service  manual,  parts  list,  and  brief  description 
of  all  equipment  and  their  basis  operations  features.  Maintenance  manuals  listing 
routine  maintenance  procedures,  possible  breakdowns  and  repairs,  and  trouble 
shooting  guides  shall  also  be  included. 
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SPECIFICATION  FOR 
VERTICAL  SUMP  PUMPS 

2.0  PRODUCTS 

2.1  GENERAL 

All  manufactured  items  provided  under  this  Section  shall  be  new,  of  current 
manufacture,  and  shall  be  the  products  of  reputable  Manufacturers  specializing  in 
the  manufacture  of  such  products;  such  Manufacturers  shall  have  had  previous 
experience  in  such  manufacture  and  shall,  upon  request  of  the  Contractor,  furnish 
the  names  of  not  less  than  5  successful  installations  of  its  equipment  of  comparable 
nature  to  that  offered  under  this  contract. 

Each  unit  of  pumping  equipment  shall  incorporate  all  basic  mechanisms,  coupling, 
electric  motor  and  unit  mounting.  All  necessary  mountings  and  appurtenances  shall 
be  included.  Where  2  or  more  units  of  the  same  type  and/or  size  of  pumping 
equipment  are  required,  such  units  shall  all  be  produced  by  the  same  Manufacturer. 

2.2  DESIGN 

2.2.1  It  is  the  intent  of  this  specification  that  the  equipment  be  the  manufacturer's  standard 
design,  modified  as  required,  and  suitable  for  application  and  capacities  specified. 

2.2.2  Vendor  may  present  alternatives,  with  justification,  that  provide  improved  design, 
better  delivery,  reduced  cost,  or  increased  operating  efficiency.  Such  alternative 
shall  be  completely  defined  in  the  vendors  proposal. 

2.2.3  Power  shall  be  transmitted  from  motor  to  pump  by  means  of  a  flexible  coupling. 

2.2.4  Lineshaft  steady  bearings  (if  required)  shall  be  designed  for  dry  running.  (External 
clean  water  flush  is  not  available  and  product  flush  is  not  recommended.) 

2.2.5  Coupling  guard  shall  meet  OSHA  requirements. 

2.2.6  Rated  impeller  diameter  shall  be  95%  or  less  of  maximum  impeller  diameter. 

2.2.7  Normal  operating  point  of  maximum  impeller  shall  be  to  the  left  of  the  Best  Efficiency 
Point  (BEP)  on  the  pump  performance  curve.  Rated  capacity  shall  be  no  more  than 
5%  greater  in  flow  than  "BEP"  flow  of  rated  impeller. 

2.2.8  A  lip  seal  shall  be  provided  as  a  minimum  for  shaft  sealing.  Applications  requiring 
mechanical  seals,  packing,  or  vapor  proof  construction  will  be  noted  on  the  pump 
data  sheets. 
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SPECIFICATION  FOR 
VERTICAL  SUMP  PUMPS 

2.0        PRODUCTS  (continued) 

2.2.9  Standard  manufacturers  mounting  plate  shall  be  provided.   Level  control  accessories 
will  be  provided  by  others. 

2.2.10  Discharge  pipe  shall  be  raised  face  flange  on  metallic  pumps  and  flat  face  flange  on 
non-metallic  pumps  (FRP). 

2.2.1 1  Double  run  angular  contact  thrust  bearings  shall  be  provided  in  the  pump  (not  driver) 
and  shall  be  grease  lubricated. 

2.2.12  The  pump  shall  be  supplied  with  a  stainless  steel  suction  strainer. 

2.2.13  Line  shaft  steady  bearings  shall  be  located  in  the  head  column  every  3  feet  for  3600 
rpm  applications  and  every  5  feet  for  1800  rpm  applications. 

2.2.14  Manufacturer's  standard  paint  and  color  shall  be  used  on  the  pump  and  motor. 
2.3        PUMP  MOTOR 

2.3.1  Pump  electric  motor  shall  meet  the  requirements  of  Section  16405,  "Specification  for 
Induction  Motors". 

2.3.2  Motor  drivers  shall  have  horsepower  at  least  equal  to  the  percentage  of  pump 
design  point  brake  horsepower  as  given  below: 

Percent  of  Brake  Horsepower 


Motors 
Motor  Ratings      with  1.0  S.F. 

25  HP  and  less  125 

30  HP  to  75  HP  115 

100  HP  and  over         110 


Motor 
with  1.15  S.F. 

115 
105 
100 


2.3.3     Motors  shall  be  sized  for  the  entire  H-Q  curve  with  rated  impeller,  exclusive  of  the 
specified  service  factor. 

2.4        Equipment  Nameplate 

The  stainless  steel  nameplate  and  rotational  arrow  shall  be  fastened  on  the  pump 
motor  support.  The  following  data  as  a  minimum  shall  be  clearly  stamped  on  the 
name  plate.  (Minimum  1/8"  stencil). 
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SPECIFICATION  FOR 
VERTICAL  SUMP  PUMPS 

2.0        PRODUCTS  (continued) 

A.  Manufacturer's  name  and  address 

B.  Pump  size  and  model  number 

C.  Manufacturer's  serial  number 

D.  Impeller  diameter  and  material 

E.  Material  of  casing  and  shaft 

F.  Rated  GPM,  TDH,  and  RPM 

G.  Purchaser's  item  number 
H.  Purchase  order  number 

2.5        Preparation  For  Shipment 

Water,  oil  or  other  liquids  used  for  hydrostatic  testing  and  cleaning  shall  be  drained 
from  all  units.  All  units  shall  be  dried  before  packing.  Internal  and  external  surfaces 
are  to  be  free  from  loose  scale  and  other  foreign  material.  All  exposed,  machined 
contact  surfaces  shall  be  coated  with  a  removable  rust  preventative  and  protected 
against  mechanical  damage  by  suitable  covers.  Plastic  tape  is  not  permissible.  All 
openings  shall  be  covered  securely  with  blind  flanges  or  plugs  of  suitable  design, 
and  the  unit  shall  be  made  airtight.  All  units  shall  be  carefully  crated  and  braced  to 
prevent  damage  during  shipment.  Each  unit  is  to  be  identified  with  a  stainless  steel 
shipping  tag  securely  attached  and  plainly  marked  with  purchaser's  item  number  and 
purchase  order  number.  All  loose  parts  shall  be  packaged  and  identified  in  the 
same  manner. 
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SPECIFCIATION  FOR 
PROGRESSIVE  CAVITY  PUMPS 


1.0  GENERAL 

1.1  GENERAL  REQUIREMENTS 

This  specification  establishes  the  minimum  requirements  for  progressive  cavity 
pumps  for  continuos  operation  in  sludge  service. 

1.2  RELATED  SECTIONS 

Section  16405,  "Specification  for  Induction  Motors" 

1.3  REFERENCE  STANDARDS 

The  publications  listed  below  form  a  part  of  this  specification  to  the  extent 
referenced.  Specifications  listed  refer  to  the  latest  edition.  The  publications  are 
referred  to  in  the  text  by  the  basis  designation  only. 

1 .3.1  Occupational  Safety  and  Health  Administration  (OSHA)  -  Safety 

1 .3.2  American  Gear  Manufacturers  Association  (AGMA)  -  Gear  Design 

1.3.3  American  National  Standards  Institute  (ANSI)  -  Flanges  B16.5  and  Pipe  Threads 
B2.1 

1.3.4  American  Petroleum  Institute  (API)  -  Seal  Piping 

1.4  QUALITY  ASSURANCE 

1 .4.1  Testing  requirements  are  specified  on  pump  data  sheets. 

1.4.2  On  tested  pumps,  all  records  of  tests  performed,  including  tests  required  for 
compliance  with  regulatory  or  industry  codes,  shall  be  submitted  to  the  purchaser, 
prior  to  shipment,  for  review  and  approval. 

1.4.3  In  the  event  of  failure  of  any  pump,  the  vendor  shall  make  all  necessary 
modifications,  repairs  or  replacements  to  conform  to  the  requirements  of  the 
Contract  documents  and  the  pump  shall  be  re-tested  at  no  additional  compensation. 
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SPECIFICATION  FOR  PROGRESSIVE  CAVITY  PUMPS 


1.0        GENERAL  (continued) 

1 .4.4     Guarantees  and  Warranties 

Upon  completion  of  manufacturing  and  testing,  the  Vendor  shall  furnish  to  the 
Purchaser  the  Manufacturer's  written  guarantees,  that  the  pumping  equipment  will 
operate  with  the  published  efficiencies,  heads,  and  flow  ranges  and  meet  these 
specifications.  The  Vendor  shall  also  furnish  the  Manufacturer's  warranties  as 
published  in  its  literature  and  as  specified. 

1.5        SUBMITTALS 

The  manufacturer  shall  submit  the  following: 

1.5.1     Drawings 

Approval  drawings  and  data  shall  be  submitted  as  indicated  on  the  Vendor  Drawing 
and  Data  Request  (VDDR)  form. 

Each  drawing  shall  show  the  pump  name,  tag  number,  purchase  order  number  and 
client  name.  Manufacturer's  descriptive  data  and  technical  literature,  performance 
charts  and  curves,  catalog  cut  sheets,  and  installation  instructions  shall  be  submitted 
for  information. 


1.5.2     Instructions 


Instructions  for  field  procedures  for  erection,  adjustments,  inspection,  maintenance 
and  testing  shall  be  provided  prior  to  installation  of  the  pumps. 

1.5.3     Operation  and  Maintenance  Manuals 

The  vendor  shall  supply  operating  manuals  outlining  the  step-by-step  procedures 
required  for  system  startup,  operation  and  shutdown.  The  manuals  shall  include  the 
manufacturer's  name,  model  number,  service  manual,  parts  list,  and  brief  description 
of  all  equipment  and  their  basis  operations  features.  Maintenance  manuals  listing 
routine  maintenance  procedures,  possible  breakdowns  and  repairs,  and  trouble 
shooting  guides  shall  also  be  included. 
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SPECIFICATION  FOR  PROGRESSIVE  CAVITY  PUMPS 


2.0  PRODUCTS 

2.1  GENERAL 

All  manufactured  items  provided  under  this  Section  shall  be  new,  of  current 
manufacture,  and  shall  be  the  products  of  reputable  Manufacturers  specializing  in 
the  manufacture  of  such  products;  such  Manufacturers  shall  have  had  previous 
experience  in  such  manufacture  and  shall,  upon  request  of  the  Contractor,  furnish 
the  names  of  not  less  than  5  successful  installations  of  its  equipment  of  comparable 
nature  to  that  offered  under  this  contract. 


Each  unit  of  pumping  equipment  shall  incorporate  all  basic  mechanisms,  coupling, 
electric  motor  and  unit  mounting.  All  necessary  mountings  and  appurtenances  shall 
be  included.  Where  2  or  more  units  of  the  same  type  and/or  size  of  pumping 
equipment  are  required,  such  units  shall  all  be  produced  by  the  same  Manufacturer. 

2.2        DESIGN 

2.2.1  It  is  the  intent  of  this  specification  that  the  equipment  be  the  manufacturer's  standard 
design,  modified  as  required,  and  suitable  for  application  and  capacities  specified. 

2.2.2  Vendor  may  present  alternatives,  with  justification,  that  provide  improved  design, 
better  delivery,  reduced  cost,  or  increased  operating  efficiency.  Such  alternatives 
shall  be  completely  defined  in  the  vendor's  proposal. 

2.2.3  Pump  construction,  specific  design  requirements  and  materials  of  construction  are 
listed  on  the  individual  data  sheets. 

2.2.4  Unless  specifically  called  for  on  the  pump  data  sheets,  the  pumps  shall  be  directly 
coupled  to  gear  boxes  or  gearhead  motors.  Belt  drives  shall  not  be  used. 

2.2.5  Pumps  shall  be  designed  for  the  specified  capacity  and  pressure  when  handling 
fluids  of  the  minimum  viscosity  given  on  pump  data  sheets.  The  brake  horsepower 
required  shall  be  based  on  the  maximum  viscosity  given  on  the  pump  data  sheets. 

2.2.6  Inlet  and  outlet  connections  shall  be  flanged  and  suitable  for  the  maximum  working 
pressure  of  the  pump.  If  flanged  connections  are  impractical,  threaded  connections 
may  be  approved  by  purchaser.  Threaded  connections  shall  be  a  minimum  of 
Schedule  1 60  seamless  for  1 "  and  smaller  and  Schedule.  80  for  larger  than  1 .5". 
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SPECIFICATION  FOR  PROGRESSIVE  CAVITY  PUMPS 


2.0        PRODUCTS  (continued) 

2.2.7  Radial  bearings  shall  be  of  the  anti-friction  type,  except  internal  bearings,  which  may 
be  of  sleeve  or  needle  design. 

2.2.8  Anti-friction  bearings  shall  be  warranted  for  a  minimum  of  25,000  hours  B-10  bearing 
life. 

2.2.9  External  anti-friction  bearings  may  be  grease  or  oil  lubricated. 

A.  Grease  lubricated  bearings  shall  have  drain  plugs  and  hydraulic  fittings  for 
regreasing. 

B.  Oil  lubricated  bearings  shall  have  drain  plugs  and  constant  level  oilers  with 
protected  transparent  containers. 

C.  Bearings  subjected  to  temperatures  above  250°F  shall  be  water  cooled. 

2.2.10  Internal  bearings  of  the  sleeve  or  needle  type  shall  be  warranted  for  a  minimum  of 
9,000  hours  B-10  bearing  life. 

2.2.1 1  Couplings  shall  be  of  the  flexible  type  and  have  a  minimum  service  factor  of  1 .5. 

2.2.12  Gear  drive  bearings  shall  be  of  the  anti-friction  type,  oil  lubricated  and  warranted  for 
a  minimum  of  25,000  hours  B-10. 

2.2.13  Gear  drive  unit  shall  have  oil  level  sight  glasses  or  constant  level  oilers  with 
protected  containers. 

2.2.14  Safety  guards  and  shields  shall  be  furnished  for  all  exposed  rotating  parts.  In 
addition  to  the  local  state  regulations  and  requirements,  all  guards  shall  conform  to 
the  requirements  of  OSHA. 

2.2.15  Jackets  for  cooling  or  steam  heating  shall  be  supplied  on  pumps  where  specified  on 
the  individual  pump  data  sheets. 

2.2.16  Pumps  shall  be  supplied  with  fabricated  steel  baseplates.  All  mounting  pads  shall 
be  fully  machined  flat  and  parallel  to  receive  the  equipment.  Baseplates  shall  be  of 
sufficient  strength  to  allow  a  four  point  lift  of  the  assembled  unit. 
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SPECIFICATION  FOR  PROGRESSIVE  CAVITY  PUMPS 


2.0        PRODUCTS  (continued) 

2.2.17  Mechanical  Seals/Seal  Flush  Piping 


B. 

C. 
D. 

E. 

F. 
2.2.18  Paint 


Mechanical  seals  or  packing  have  been  specified  by  the  purchaser  and  are 
as  indicated  on  the  data  sheets.  Unless  otherwise  noted,  all  mechanical 
seals  shall  be  supplied  and  installed  by  the  pump  vendor.  Pump  Vendor  is 
responsible  for  verifying  that  selected  seals  on  data  sheets  are  suitable  for 
proposed  pump  stuffing  box.  All  seal  flush  arrangements  shall  be  specified 
by  purchaser  and  supplied  by  the  pump  manufacturer. 

Cartridge  type  non-bellows  mechanical  seals  are  preferred  on  alloy  and 
"FRP"  material  pumps. 

Seal  piping  shall  be  in  accordance  with  API  Standard  610. 

Pumps  shall  be  furnished  with  lantern  ring  connections  in  the  stuffing  box. 
Lantern  ring  connections  will  be  used  to  flush  stuffing  box  with  clean  water. 
Tube  connections  shall  be  threaded  and  plugged. 

Pumps  furnished  with  seal  flush  plan  32  shall  contain  a  throat  bushing  in  the 
stuffing  box  to  restrict  external  water  flush  from  entering  the  pumpage. 

Gland  connections  shall  be  clearly  labeled  (V  =  VENT  Connection,  etc.). 


Manufacturer's  standard  paint  and  color  shall  be  used  on  the  pump  and  motor, 
however,  the  baseplate  shall  be  painted  with  one  coat  of  polyamide  epoxy  primer 
and  two  coats  of  high  build  polyamide  epoxy  finish  coat.  The  paint  manufacturer's 
recommendations  and  requirements  for  surface  preparation,  dry  film  thickness,  etc. 
shall  be  followed  by  the  pump  vendor.  The  selected  paint  supplier  name  and  system 
description  shall  be  submitted  to  purchaser,  prior  to  application,  for  review  and 
approval. 

2.3        ELECTRICAL 


Pump  electric  motor  shall  meet  the  requirements  of  Section  16405,  "Specification  for 
Induction  Motors". 
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SPECIFICATION  FOR  PROGRESSIVE  CAVITY  PUMPS 


2.0        PRODUCTS  (continued) 

2.4        EQUIPMENT  NAMEPLATE 

The  316  stainless  steel  nameplate  and  rotational  arrow  shall  be  fastened  on  the 
pump  casing.  The  following  data  as  a  minimum  shall  be  clearly  stamped  on  the 
name  plate.  (Minimum  1/8"  stencil). 

A.  Manufacturer's  name  and  address 

B.  Pump  size  and  model  number 

C.  Manufacturer's  serial  number 

D.  Material  of  casing  and  shaft 

E.  Rated  GPM,  TDH,  and  RPM 

F.  Purchaser's  item  number 

G.  Purchaser  order  number 


2.5        PREPARATION  FOR  SHIPMENT 

Water,  oil  or  other  liquids  used  for  hydrostatic  testing  and  cleaning  shall  be  drained 
from  all  units  after  testing.  All  units  shall  be  dried  before  packing.  Internal  and 
external  surfaces  are  to  be  free  from  loose  scale  and  other  foreign  material.  All 
exposed,  machined  contact  surfaces  shall  be  coated  with  a  removable  rust 
preventative  and  protected  against  mechanical  damage  by  suitable  covers.  Plastic 
tape  is  not  permissible.  All  openings  shall  be  covered  securely  with  wooden  or 
plastic  blind  flanges  or  plugs  of  suitable  design,  and  the  unit  shall  be  made  airtight. 
All  units  shall  be  carefully  crated  and  braced  to  prevent  damage  during  shipment. 
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SPECIFCIATION  FOR 

CONTROLLED  VOLUME  POSITIVE 

DISPLACEMENT  PUMPS 


1.0  GENERAL 

1.1  GENERAL  REQUIREMENTS 

This  specification  establishes  the  minimum  requirements  for  the  inspection,  testing 
and  preparation  for  shipment  of  controlled  volume  positive  displacement  pumps. 

1.2  RELATED  SECTIONS 

Section  16405,  "Specification  for  Induction  Motors" 

1.3  REFERENCE  STANDARDS 

The  publications  listed  below  form  a  part  of  this  specification  to  the  extent 
referenced.  Specifications  listed  refer  to  the  latest  edition.  The  publications  are 
referred  to  in  the  text  by  the  basis  designation  only. 

1.3.1  Occupational  Safety  and  Health  Administration  (OSHA)  -  Safety 

1.3.2  American  Gear  Manufacturers  Association  (AGMA)  -  Gear  Design 

1.3.3  American  National  Standards  Institute  (ANSI)  -  Flanges  B1 6.5  &  Pipe  Threads  B2.1 

1.3.4  American  Petroleum  Institute  (API)  -  Design  Standard  675  ("Positive  Displacement 
Pumps,  Controlled  Volume") 

1.4  QUALITY  ASSURANCE 

1.4.1     The  following  tests  shall  be  performed  on  each  pump  of  a  kind.   When  specified  on 
the  data  sheet,  the  tests  shall  be  witnessed: 

A.  Non-Witnessed  Performance  Test 

B.  Non-Witnessed  Hydrostatic  Test 


Tests  shall  be  performed  in  accordance  with  API  675.  If  specified  on  the  data  sheet, 
testing  shall  include  a  repeatability/linearity  test  at  100,  75,  50,  25  and  10  percent  of 
rated  capacity  in  descending  and  ascending  order.  Variations  shall  not  exceed 
+/-  3%  of  rated  capacity.  Prototype  model  tests  will  not  be  acceptable.  A  record  of 
the  tests  shall  be  submitted  to  the  purchaser,  prior  to  shipment,  for  review  and 
approval. 
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SPECIFICATION  FOR  CONTROLLED 
VOLUME  POSITIVE  DISPLACEMENT  PUMPS 

1.0        GENERAL  (continued) 

1.4.2  Acceptance 

In  the  event  of  failure  of  any  pump  of  the  above  requirements,  the  Vendor  shall 
make  all  necessary  modifications,  repairs,  or  replacements  to  conform  to  the 
requirements  of  the  Contract  Documents  and  the  pump  shall  be  re-tested  at  no 
additional  compensation,  until  found  satisfactory. 

1.4.3  Upon  completion  of  manufacturing  and  testing,  the  purchaser  shall  furnish  to  the 
Contractor  the  Manufacturer's  written  guarantees,  that  the  pumping  equipment  will 
operate  with  the  published  efficiencies,  heads,  and  flow  ranges  and  meet  these 
specifications.  The  Vendor  shall  also  furnish  the  Manufacturer's  warranties  as 
published  in  its  literature  and  as  specified. 

1.5        SUBMITTALS 

The  manufacturer  shall  submit  the  following: 

1.5.1  Drawings 

Approval  drawings  and  data  shall  be  submitted  as  indicated  on  the  Vendor  Drawing 
and  Data  Request  (VDDR)  form. 

Each  drawing  shall  show  the  pump  name,  tag  number,  purchase  order  number  and 
client  name.  Manufacturer's  descriptive  data  and  technical  literature,  performance 
charts  and  curves,  catalog  cut  sheets,  and  installation  instructions  shall  be  submitted 
for  information. 

1.5.2  Instructions 

Instructions  for  field  procedures  for  erection,  adjustments,  inspection,  maintenance 
and  testing  shall  be  provided  prior  to  installation  of  the  pumps. 
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SPECIFICATION  FOR  CONTROLLED 
VOLUME  POSITIVE  DISPLACEMENT  PUMPS 

1.0       GENERAL  (continued) 

1.5.3     Operation  and  Maintenance  Manuals 

The  vendor  shall  supply  operating  manuals  outlining  the  step-by-step  procedures 
required  for  system  startup,  operation  and  shutdown.  The  manuals  shall  include  the 
manufacturer's  name,  model  number,  service  manual,  parts  list,  and  brief  description 
of  all  equipment  and  their  base  operating  features.  Maintenance  manuals  listing 
routine  maintenance  procedures,  possible  breakdowns  and  repairs,  and  trouble 
shooting  guides  shall  also  be  included. 


2.  0       PRODUCTS 

2.1  GENERAL 

All  manufactured  items  provided  under  this  Section  shall  be  new,  of  current 
manufacture,  and  shall  be  the  products  of  reputable  Manufacturers  specializing  in 
the  manufacture  of  such  products;  such  Manufacturers  shall  have  had  previous 
experience  in  such  manufacture  and  shall,  upon  request  of  the  Contractor,  furnish 
the  names  of  not  less  than  5  successful  installations  of  its  equipment  of  comparable 
nature  to  that  offered  under  this  contract. 

Each  unit  of  pumping  equipment  shall  incorporate  all  basic  mechanisms,  coupling, 
electric  motor  and  unit  mounting.  All  necessary  mountings  and  appurtenances  shall 
be  included.  Where  2  or  more  units  of  the  same  type  and/or  size  of  pumping 
equipment  are  required,  such  units  shall  all  be  produced  by  the  same  Manufacturer. 

2.2  DESIGN 

2.2.1  Pumps  and  drivers  shall  be  designed  for  continuous  operation  at  design  conditions. 
Rated  capacity  shall  be  at  least  110  percent  of  the  maximum  capacity  specified. 

2.2.2  Pumps  shall  be  positive  displacement  plunger  or  diaphragm  type  (unless  otherwise 
noted  on  data  sheet),  directly  coupled  to  driving  motor,  aligned  and  ready  for 
operation. 

2.2.3  Suction  and  discharge  check  valve  seats  and  elements  shall  be  field  replaceable. 
Proper  guiding  of  the  check  valve  element  shall  be  provided  for  quick  seating  action 
and  maximum  seal  life.  Double  check  valves  (both  suction  and  discharge)  shall  be 
furnished  when  specified  on  the  data  sheet. 
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SPECIFICATION  FOR  CONTROLLED 
VOLUME  POSITIVE  DISPLACEMENT  PUMPS 

2.  0       PRODUCTS  (continued) 

2.2.4  Stroke  adjustment  shall  be  possible  over  the  range  of  0  to  100%  of  design  pump 
rate.  Accuracy  shall  be  +/-1%  over  a  turndown  ratio  of  10:1 

2.2.5  Inlet  and  outlet  connections  shall  be  flanged  and  suitable  for  the  maximum  working 
pressure  of  the  pump.  If  flanged  connections  are  impractical,  threaded  connections 
may  be  approved  by  purchaser.  Threaded  connections  shall  be  a  minimum  of 
Schedule  160  seamless  for  1"  and  smaller  and  Schedule.  80  for  larger  than  1.5". 

2.2.6  Pulsation  suppression  devices  shall  be  supplied  for  both  suction  and  discharge 
connections.  The  manufacturer  shall  recommend  the  type  of  device  to  be  used 
relative  to  the  service  conditions  specified  in  the  pump  data  sheets. 

2.2.7  A  relief  valve  shall  be  supplied  with  the  pump  to  provide  protection  from  excessive 
discharge  pressure.  The  relief  valve  may  be  integral  to  the  pump,  in  the  case  of 
diaphragm  type  pumps,  or  separate,  for  plunger  pumps.  The  relief  valve  setting 
shall  be  at  least  10  percent  over  the  rated  discharge  pressure.  The  relief  valve  shall 
be  self-seating  and  shall  be  easily  accessible  for  adjustment,  repair,  or  replacement. 

2.2.8  Packed-plunger  liquid  ends  shall  provide  for  proper  guiding  of  the  plunger  through 
the  complete  stroke  cycle  with  minimum  side  loading  against  the  packing.  A  lantern 
ring  shall  be  provided  in  the  stuffing  box  for  flushing  or  adding  lubricant  to  the 
packing.  The  pump  body  shall  have  a  minimum  1/4  inch  NPT  drilled  and  tapped 
hole  on  the  top  and  bottom,  in  line  with  the  lantern  ring  to  provide  inlet  and  outlet  for 
flushing.  When  a  packing  lubricant  is  used,  the  bottom  hole  shall  have  a  threaded 
plug  installed. 

2.2.9  Maximum  plunger  speed  shall  not  exceed  130  feet  per  minute;  90  strokes  per 
minute.  (70  to  80  strokes  per  minute  is  preferred.) 

2.2.10  Pumps  shall  be  supplied  with  fabricated  steel  baseplates  when  specified  on  the  data 
sheets. 

2.2.1 1  Manufacturer's  standard  paint  and  color  shall  be  used  on  the  pump  and  motor. 
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SPECIFICATION  FOR  CONTROLLED 
VOLUME  POSITIVE  DISPLACEMENT  PUMPS 

2.  0       PRODUCTS  (continued) 
2.3        EQUIPMENT  NAMEPLATE 

The  316  stainless  steel  nameplate  and  rotational  arrow  shall  be  fastened  on  the 
pump  casing.  The  following  data  as  a  minimum  shall  be  clearly  stamped  on  the 
name  plate.  (Minimum  1/8"  stencil). 

A.  Manufacturer's  name  and  address 

B.  Pump  size  and  model  number 

C.  Manufacturer's  serial  number 

D.  Material  of  casing  and  shaft 

E.  Rated  GPM,  TDH,  and  RPM 

F.  Purchaser's  item  number 

G.  Purchaser  order  number 

Each  pump  shall  be  furnished  with  a  stainless  steel  nameplate  permanently  attached 
to  the  pump  and  indicating  Manufacturer's  name  and  model  number,  rated  capacity, 
relief  valve  set  pressure,  size  and  type  of  pump,  equipment  tag  number  and 
Purchase  Order  number. 


2.4  MOTORS 

Pump  motors  shall  meet  the  requirements  of  Section   16405, 
Induction  Motors." 

2.5  PREPARATION  FOR  SHIPMENT 


'Specification  for 


Water,  oil  or  other  liquids  used  for  hydrostatic  testing  and  cleaning  shall  be  drained 
from  all  units  after  testing.  All  units  shall  be  dried  before  packing.  Internal  and 
external  surfaces  are  to  be  free  from  loose  scale  and  other  foreign  material.  All 
exposed,  machined  contact  surfaces  shall  be  coated  with  a  removable  rust 
preventative  and  protected  against  mechanical  damage  by  suitable  covers.  Plastic 
tape  is  not  permissible.  All  openings  shall  be  covered  securely  with  wooden  or 
plastic  blind  flanges  or  plugs  of  suitable  design,  and  the  unit  shall  be  made  airtight. 
All  units  shall  be  carefully  crated  and  braced  to  prevent  damage  during  shipment. 
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1.27 


DISCHARGE  PRESSURE  (psig): 


VAPOR  PRESSURE  AT  PT  (psia) 


1.0 


MAXIMUM    30 


MINIMUM 


RATED      30 


VISCOSITY  AT  PT  (cP) 


SUCTION  PRESSURE  (psig): 


CORROSION/EROSION  CAUSED  BY 


MAXIMUM    6.0 


MINIMUM 


RATED    0.05 


ACCEL  HEAD  (ft) 


DIFFERENTIAL  PRESSURE  (pa):    30  RATED 


ELECTRICAL  AREA  HAZARD:      kjqkJ   UA?AgPg^S 


DIFFERENTIAL  HEAD  (ft):    55 


CLASS 


GROUP 


DIVISION 


NPSH  AVAILABLE  (pa) 


LOCATION: 


WITHOUT  ACCEL  HEAD 


ACTUAL 


oo 


INDOOR 


JsL 


HEATED 


SITE  DATA: 


(       ) 


OUTDOOR 


(      ) 


UNHEATED 


TEMPERATURETF)  MAX 


MTN 


CONSTRUCTION  FEATURES 


Inozzles 


SIZE 


RATING 


FACING 


LOCATION 


SUCTION 


150  9 


RF 


DISCHARGE 


150  # 


RF 


FLUSH 


LIQUID  END 


TYPE: 


(X)       DIAPHRAGM 


(    ) 


PLUNGER 


VALVES  PER  FEED 


SUCTION 


DISCHARGE 


DIAPHRAGM  DIAMETER  fin) 


NO.  REQUIRED 


TYPE 


BALL 


BALL 


REMARKS: 


NUMBER 


MATERIALS 


ILIQUIDEND         -2,/k     C,  S 


PACKING 


CONTOUR  PLATE 


VALVE 


HYDRAULIC  DIAPHRAGM 


VALVE  SEAT 


PROCESS  DIAPHRAGM         T"F  P_QM 


VALVE  GUIDE 


PLUNGER 


VALVE  BODY 


LANTERN  RING 


VALVE  GASKET 


PACKING  GLAND 


FRAME 


CARBON  STEEL 


REMARKS: 


MANUFACTURERS  DATA 


PERFORMANCE 


PLUNGER  SPEED  (strokes/min) 


NUMBER  OF  FEEDS 


DIAMETER  fin) 


RATED  CAPACITY  (gph/hr).  cc/hr 


LENGTH  OF  STROKE  fin) 


NPSH  REQUIRED  (psi)       (NOTE  6) 


PUMP  HEAD: 


BHP.  RATED 


AT  RELIEF  SETTING 


MAXIMUM  PRESSURE  (psig) 


HYDRO  TEST  PRESSURE  (psig) 


REMARKS:    1)  AUTOMATIC  CAPACITY  CONTROL  BY  PLC  SIGNAL  REQUIRED  (ELECTRONIC  STROKE  ADJUSTMENT). 


z)  baEchAsHcal  lost  JUcrr/OAi   -type   piamP    is  hot  /U-locj<zd 


S)    Pfg/=»aft/v>AMrP   -rgyr   ggoo.g5fi>    f  u  o*-lo  --ruesspb) 


QUOTA  TION  WILL  NOT  BE  CONSIDERED  IF  MANUFACTURER  DOES  NOT  COMPLETE  FORM  BY 
FURNISHING  INFORM  A  TION  FOR  BLANK  SPA  CES 
WmPMPOsx.s  -  ansae 


(intentionally  blank) 
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SPECIFICATION  FOR 
GREENSAND  FILTERS 


1.0 


u 

GENERAL 


1.1  SYSTEM  DESCRIPTION 

This  specification  establishes  the  minimum  requirements  for  the  design,  fabrication, 
delivery,  and  placement  into  successful  operation  of  a  greensand  filter  system  for 
the  removal  of  manganese  and  iron  from  water.  The  system  shall  be  completely 
engineered  and  self  contained  to  the  degree  shown  on  the  piping  and  instrument 
diagrams,  and  include  all  interconnecting  piping,  valves,  instrumentation,  electrical 
hardware,  vessels,  pumps  and  accessories  for  continuous  operations. 

1.2  RELATED  SECTIONS 

Section  09900  "Shop  and  Field  Coating" 

Section  11317  "Specification  for  Controlled  Volume  Positive  Displacement  Pumps" 

Section  13431  "Specification  for  Electrical  Motor  Valve  Operators" 

Section  16011  "Electrical  Requirements  for  Package  Equipment" 

Section  16405  "Specification  for  Induction  Motors" 

JEG  No.  13-001  "Pressure  Vessels  Carbon  &  Low  Alloy  Steel" 

JEG  No.  39-001  "General  Welding  Requirements  for  Pressure  Equipment" 

1.3  REFERENCE  STANDARDS 

The  latest  edition  of  the  publications  listed  below  form  a  part  of  this  specification  to 
the  extent  referenced.  The  publications  are  referred  to  in  the  text  by  basic 
designation  only. 

1.3.1     American  Society  For  Testing  And  Materials  (ASTM) 

ASTM  A  48  Gray  Iron  Castings 
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SPECIFICATION  FOR  GREENSAND  FILTERS 


1.0        GENERAL  (continued) 


ASTM  A  53 


ASTM  A  530 


ASTM  D  1785 


Pipe,  Steel,  Biack  and  Hot-Dipped, 
Zinc-Coated  Welded  and  Seamless 

Seamless  and  Welded  Austenitic 
Stainless  Steel  Pipe. 

Poly  Vinyl  Chloride  (PVC)  Plastic  Pipe 
Schedules  40,  80,  and  120 


1 .3.2  American  National  Standards  Institute  (ANSI) 

ANSI  B16.1  Cast  Iron  Pipe  Flanges  and  Flanged  Fittings 

ANSI  B16.5  Steel  Pipe  Flanges  and  Flanges  Fittings 

ANSI/A WS  D1.1  Structural  Welding  Code 

1 .3.3  American  Society  Of  Mechanical  Engineers  (ASME) 

ASME  Section  VIII  Div  1  Boiler  and  Pressure  Vessel  Code, 

Section  VIII,  Pressure  Vessel  Division  1 
Basic  Coverage 

1 .3.4  American  Water  Work  Association  (AWWA) 

1 .3.5  National  Electric  Code  (NEC) 

1 .3.6  Occupational  Safety  And  Health  Act  (OSHA) 
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SPECIFICATION  FOR  GREENSAND  FILTERS 


1.0        GENERAL  (continued) 

1.4  QUALITY  ASSURANCE 

1.4.1  A  jobsite  Acceptance  Test  ("TEST)  shall  be  conducted  to  confirm  that  the  system, 
when  operated  under  the  design  conditions  and  in  accordance  with  the  Operating 
and  Maintenance  Manuals,  is  functioning  properly.  Influent  water  quality  shall 
contain  organic  constituents  and  inorganic  compounds  equivalent  to  those  listed  in 
the  system  data  sheets.  The  Test  will  commence  after  completion  of  satisfactory 
system  checkout  and  initial  start-up  operations.  The  system  shall  be  operated  for  a 
four  (4)  hour  period  during  which  it  will  be  tested  to  verify  performance  requirements. 
During  the  Test,  the  purchaser,  or  purchaser's  representative  shall  perform 
operations  and  maintenance  under  vendor's  surveillance.  A  plan  to  define 
instrument  calibration  requirements,  chemical  addition  rates,  measurement  points, 
preservation  methods,  chemical  laboratory  selection,  QA/QC  procedures,  and  other 
necessary  procedures  shall  be  mutually  agreed  in  writing  no  later  than  ten  (10) 
working  days  prior  to  the  Test.  The  Test  Plan  shall  include  provisions  for  taking  split 
samples  as  requested  by  Vendor  (any  analysis  of  vendor's  split  at  vendor's 
expense).  The  purchaser  is  responsible  for  the  analytical  expenses  they  incur 
during  the  acceptance  test.  The  system  shall  be  deemed  to  have  passed  the  Test 
when  effluent  water  is  treated  to  the  design  water  quality  requirement  with  the  unit 
operated  at  the  design  flow  rates.  The  Acceptance  Test  shall  be  conducted  within 
thirty  (30)  days  of  start-up  of  the  system. 

1.5  SUBMITTALS 

1.5.1      Drawings  and  Data 

Approval  drawings  and  data  shall  be  submitted  as  indicated  on  the  vendor  drawing 
and  data  request  (VDDR)  form.  Each  drawing  shall  show  the  system  tag  number 
and  name,  purchase  order  number  and  client  name.  Data  requirements  include,  but 
are  not  limited  to,  the  following: 

A.  Calculations  which  clearly  support  the  scale-up  of  the  proposed  system; 
including  the  greensand  bed  depth  and  volume  requirement,  chemical 
addition  requirements,  and  system  pressure  drop. 


B.  Structural   calculations   for  the   system   shells,    tanks,    and    mounting    and 
support  details. 

C.  Drawings   showing   placement  of  the  system    relative  to   external    piping, 
valves,  and  other  equipment  that  must  be  interfaced. 
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SPECIFICATION  FOR  GREENSAND  FILTERS 


1.0        GENERAL  (continued) 

D.  Details  on  all  instrumentation  and  controls  including  make  and  model 
numbers. 

E.  Complete  list  of  equipment  and  materials,  including  manufacturers 
descriptive  and  technical  literature,  performance  charts  and  curves,  catalog 
cuts,  and  installation  instructions. 

F.  Material  safety  data  sheets  (MSDS)  for  all  proposed  chemicals. 

G.  A  description  of  any  required  procedures  for  storage,  handling,  and 
installation  of  the  systems  at  the  site. 

H.  A  complete  list  of  parts,  supplies  and  recommended  spare  parts  for  each 
different  item  of  material  and  equipment  specified,  with  current  unit  prices 
and  source  of  supply.  A  list  of  the  parts  recommended  by  the  manufacturer 
to  be  replaced  after  2  years  of  service.  A  priced  list  of  commissioning 
spares. 

I.  Test  reports  in  booklet  form  showing  all  field  tests  performed  to  demonstrate 

compliance  with  the  specified  performance  criteria,   upon  completion  and 
testing  of  the  installed  system. 

J.  Complete  electrical  schematics  and  wiring  diagrams,  including  terminal  and 

wire  tags,  control  device  tags,  physical  location  of  controls  in  the  control 
panel,  etc. 

K.  Verification  from  a  Registered  Professional  Engineer,  licensed  to  practice 
mechanical  or  structural  engineering  as  appropriate,  in  the  State  in  which  the 
system  was  fabricated,  stating  that:  1)  The  fabrication  drawings,  pressure 
calculations  for  the  shells  and  seismic  design  calculations  were  designed  for 
the  listed  conditions  in  accordance  with  the  appropriate  codes  and  standards. 
2)  The  erection  drawings  for  the  shells  and  supports  were  designed  for  the 
listed  conditions  in  accordance  with  the  appropriate  codes  and  standards. 

1.5.2     INSTRUCTIONS 

Instructions  and  field  procedures  for  erection,  adjustments,  inspection,  maintenance 
and  testing  shall  be  provided  prior  to  installation  of  the  equipment. 
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SPECIFICATION  FOR  GREENSAND  FILTERS 


1.0        GENERAL  (continued) 

1.5.3     Operations  And  Maintenance  Manuals 

The  vendor  shall  supply  operating  manuals  outlining  the  step-by-step  procedures 
required  for  system  startup,  operation  and  shutdown.  The  manuals  shall  include  the 
manufacturer's  name,  model  number,  service  manual,  parts  list,  and  brief  description 
of  all  equipment  and  their  basic  operating  features.  Maintenance  manuals  listing 
routine  maintenance  procedures,  possible  breakdowns  and  repairs,  and  trouble 
shooting  guides  shall  also  be  included. 

2.0        PRODUCTS 


2.1 


GENERAL 


All  manufactured  items  provided  under  this  Section  shall  be  new,  of  current 
manufacture,  and  shall  be  the  products  of  reputable  Manufacturers  specializing  in 
the  manufacture  of  such  products;  such  Manufacturers  shall  have  had  previous 
experience  in  such  manufacture  and  shall,  upon  request  of  the  Contractor,  furnish 
the  names  of  not  less  than  5  successful  installations  of  its  equipment  of  comparable 
nature  to  that  offered  under  this  contract. 


2.2. 


DESIGN 


2.2.1     Performance 


The  system  shall  be  designed  to  function  as  shown  on  the  piping  and  instrument 
diagrams  and  as  detailed  in  this  specification.  System  performance  requirements 
and  influent  water  quality  are  shown  on  the  greensand  filter  data  sheets.  The 
general  system  orientation  is  depicted  on  the  equipment  arrangement  drawing. 


2.2.2     Materials 


Materials  of  construction  are  specifically  outlined  in  the  equipment  data  sheets, 
general  overview  of  major  equipment  materials  as  follows: 


A.  Interconnecting  piping  -  31 6L  stainless  steel 

B.  Vessels  -  A516  70  (coated  internally  with  manufacturer's  standard  corrosion 
resistant  paint  system) 

C.  Potassium  permanganate  mix  tank  -  HDPE 

D.  Fabricated  Steel  Structures  -  A36  (or  manufacturer  standard) 
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SPECIFICATION  FOR  GREENSAND  FILTERS 


2.0        PRODUCTS  (continued) 
2.2.3     Equipment 


B. 


Greensand  Filter  System 

Free  standing  vessels  with  interconnecting  piping  spools  are  envisioned. 
The  KMn04  mix  tank  and  metering  pumps  would  be  mounted  on  a  single 
prewired  and  prepiped  skid.  This  arrangement  is  not  mandatory,  however, 
the  objective  is  to  minimize  field  assembly,  piping  fabrication  and  wiring 
where  possible.  Regardless  of  the  design  approach,  the  entire  system  must 
be  contained  within  the  plot  limits  shown  on  the  equipment  arrangement 
drawing.  Where  the  skid  approach  is  used  all  instrument  devices  and 
electrical  equipment  shall  be  prewired  and  terminated  at  edge  of  skid  in  a 
NEMA  4X  junction  box.  Skid  piping  terminations  shall  be  flanged  and  shall 
be  brought  to  the  edge  of  skid.  The  system  shall  include  one  spare  filter  unit 
to  be  used  as  a  standby  in  the  backwash  mode. 

Greensand  Filter  Vessels 


Vessels  shall  be  designed  in  accordance  with  ASME  Section  VIII  Division  1, 
and  shall  be  code  stamped  and  national  board  registered.  Four  structural 
legs,  welded  to  the  bottom  head  or  side  shell,  shall  be  provide  for  support. 
The  legs  shall  have  drilled  baseplates  such  that  the  vessels  can  be 
adequately  and  safely  bolted  to  a  concrete  pad.  The  vessels  shall  be 
externally  painted  in  accordance  with  Section  0900  "Shop  and  Field  Coating", 
and  internally  coated  with  vendor's  standard  corrosion  and  abrasion  resistant 
paint  system. 

Each  vessel  shall  be  provide  with  an  under-drain  system  consisting  of  a  31 6L 
header,  and  31 6L  laterals  and  distributors.  The  under-drain  system  shall 
assure  uniform  collection  and  distribution  and  provide  operation  of  both 
backwashing  and  filtration. 

The  inlet  distributor  shall  be  designed  to  produce  a  uniform  flow  profile 
across  the  diameter  of  the  bed  in  the  downflow  direction. 


The  filter  drain  shall  provide  for  enough  freeboard  to  assure  that  no  more 
than  1"  per  year  of  filter  media  is  lost  during  backwash  operations. 

Each  vessel  shall  be  provided  with  2  manways  located  in  the  vessel  shell  just 
above  the  bottom  section  tangent  line.  The  manway  shall  be  a  quick  opening 
swing  bolt  design. 


JE 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 
8/19/96 


REV  NO. 


NO:  11340 


PAGE     7     OF    9 


SPECIFICATION  FOR  GREENSAND  FILTERS 


2.0        PRODUCTS  (continued) 

C.  Filter  Media 

The  supporting  gravel  bed  shall  be  free  from  foreign  materials  such  as  dirt, 
shale,  mica,  sand  or  clay  loam  and  shall  be  composed  of  rounded  and/or 
angular  particles.  The  gravel  shall  conform  to  physical  and  chemical 
properties  of  AWWA  standard  for  filtering  material,  B100.  Bed  depth  and 
layering  structure  shall  be  per  manufacturer's  recommendation. 

The  filter  media  shall  be  placed  on  top  of  the  support  gravel  and  consist  of 
manganese  greensand  zeolite,  topped  with  anthracite.  The  bed  depth  of 
each  shall  be  suitable  to  meet  the  process  performance  requirements  stated 
in  the  greensand  filter  data  sheets.  The  manganese  greensand  shall  be  new 
material,  processed  and  stabilized  to  be  suitable  for  use  in  the  continuous 
regeneration  process  with  potassium  permanganate.  Both  greensand  and 
anthracite  media  shall  be  free  of  shale,  mica,  clay,  dirt  and  organic  impurities 
and  shall  meet  the  requirement  of  AWWA  B100. 

D.  Oxidizer  Delivery  System 

A  Chemical  feed  system  shall  be  provided  for  the  delivery  of  potassium 
permanganate  to  the  greensand  filters.  Metering  pumps  shall  be  supplied  in 
accordance  with  Section  11317  "Specification  for  Controlled  Volume  Positive 
Displacement  Pumps",  Section  16405  "Specification  for  Induction  Motors", 
and  the  metering  pump  data  sheets.  Vendor  shall  supply  automatic 
electronic  capacity  control  suitable  for  purchasers  4-20mA  signal.  Pump 
capacity  shall  be  adjustable  from  10%  -  100%  of  full  capacity.  All  motor 
starters  shall  be  supplied  by  the  purchaser. 

E.  Piping  and  Miscellaneous 

All  interconnecting  piping  shall  be  31 6L  stainless  steel,  shall  have  ANSI 
Class  150  raised  face  flanges,  and  shall  be  pressure  rated  per  ANSI  B31 .3. 

Skid  fabrication/welding  shall  confirm  to  AWS  D1.1. 
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SPECIFICATION  FOR  GREENSAND  FILTERS 


2.0        PRODUCTS  (continued) 

Manual  valves,  instruments  and  electrical  components  shall  be  vendor's 
standard  make  and  model.  (Vendor  shall  provide  a  preliminary  list  of 
suppliers  and  the  type/model  number  of  the  equipment,  with  the  proposal.) 
All  transmitters  shall  have  a  4  -  20  mAdc  signal  on  24  VDC  system. 

Sample  nozzles  shall  be  mounted  such  that  water  samples  may  be  secured 
at  the  following  points: 

•  Immediately  upstream  of  each  filter  unit. 

•  Immediately  downstream  of  each  filter  unit. 

•  On  each  vessel  shell  between  the  anthracite  and  greensand  media. 

•  4"  above  the  underdrain  in  each  unit. 

2.2.4     Preparation  for  Shipment 

A.  Each  piece  of  equipment  shall  have  a  rustproof  metal  tag  permanently 
attached  to  it  and  stamped  with  the  following  information: 

•  Manufacturer's  name,  model  and  type 

•  Rating  and  capacity 

•  The  purchase  order  and  equipment  number 

B.  Flanged  openings  shall  be  covered  with  gaskets  and  rigid  metal  plates 
securely  bolted.  All  threaded  openings  shall  be  plugged  with  stainless  steel 
plugs.  The  ends  of  other  loose  piping  shall  be  covered  with  waterproof  paper 
and  sealed  with  suitable  tape. 

C.  All  equipment  shall  be  well  packed  in  crates  or  containers  or  shall  be 
mounted  on  hardwood  skids  and  completely  covered  with  polyethylene 
sheeting,  as  applicable.  Moving  parts  shall  be  properly  blocked  to  prevent 
movement  during  shipment.  All  instruments,  control  components,  etc.,  shall 
have  internals  properly  supported  or  separately  packed  to  prevent  damage 
during  shipment.  All  loose  items  and/or  small  materials  shall  be  shipped  in 
strong  wooden  boxes  and  covered  with  waterproof  sheeting.  Each  separate 
package  shall  be  marked  with  Purchaser's  Order  Number  and  item  number 
and  shall  contain  a  copy  of  the  packing  list  describing  contents. 

3.4  All  equipment  shall  be  suitably  packed  for  type  of  shipment,  storage  period  and 
environment  as  specified.  Vendor  shall  recommend  necessary  procedures  for 
protection  of  equipment  during  shipment,  unloading  and  storage. 
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SPECIFICATION  FOR  GREENSAND  FILTERS 


3.0         EXECUTION 


Not  used. 


DESIGN  REQUIREMENTS 


DATA  SHEET  NO.  1 
SO    5" 


£EK    /]      7////J* 


Minimum  Equipment  Design  Life 


years 


System  Dimensions 
Maximum  Vertical  Projection  By  i/^-V^^^gfeet 

Maximum  Ground  Surface  Coverage  Bi/  t/f=w£c^feet 

V4 


Soil  Bearing  Capacity 

Seismic  Zone 

Wind  Speed  (Maximum) 

Ground  Snow  Load 

Ambient  Air  Temperatures 
Maximum 

Minimum 


Ibs/ft* 


^ 


//v  ^>  /  ft  <==    miles/hour' 
7.T       *F 


<3£ 
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DATA  SHEET  NO.  2 


PERFORMANCE  REQUIREMENTS 

Flow  Rate 

Minimum  I  '  2.  £>  P/Vl 

Average  .   '3SSQP&7 

Maximum  4  5j££gr>? 

Water  Temperature 

Minimum  ^^     ^ 

Average  >5o      ^" 

Maximum       '&.     '~ 
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DATA  SHEET  NO.  3 


Influent  ng/I  fPPB^ 
Or?anic  Contaminant  Min  Avg  Mai  Effluent  ug/T  f??B) 

Ethylene  Dibromide  (EDB)  — —  "'  


TCE 
Toluene 
PCE 
12-DCE 


Total  Organic  Carbon  (TOC)  JZ_C/S^Son^) 


3,8 
Q.77 


1,1,2,2 -PCA  " 

McPI-l.  £JLT 
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INFLTTFNT  CHEMICAL  CONDITIONS 


ph  £JL 

Conductivity,  MIcromhos       

Total  Hardness,  mg/1  

Total  Iron,  mg/1  

Ferric  Iron  

Ferrous  Iron  

Manganese,  mg/1  

Calcium,  mg/1 

Magnesium,  mg/1  

Sodium,  mg/1  

Potassium,  mg/1  

Copper,  mg/1  

Total  Alkalinity,  mg/1  

Hydroxide  Alkalinity  

Carbonate  Alkalinity  

Bicarbonate  Alkalinity  

Sulfate,  mg/1  

Nitrate,  mgA  

Chloride,  mg/1  

Fluoride,  mg/1  

Free  Carbon  Dioxide,  mg/1      

Dissolved  Oxygen,  mg/1  

Free  Chloride  Residual,  mg/I  

Silica,  mg/1  

Total  Solids,  mg/1  

TotaJ-DissoIvexi-Solidarmg/l  - 

Suspended  Solids,  mg/1  

Turbidity  In  NTLTs  

Color  By  Platinum  

Iron  believed  to  be  ferric  (groundwater  DO  >  5  ppm) 

Page  4  of 7 


Avg 

Max 

Note 

t-7 

/3 

• 

Zc/5 

£■4- 

2,<? 

2,3 

7,7. 

2,z 

P.Tjo 

// 

(Type  Not  Known) 

7,5* 

&&<+ 

(Nitrite  <0.01) 

'    /& 

/VO 

7/S- 

5~ 

• 

/VP 

(Upstream  Hypochlorit 

&* 

Addition) 

/\h/-  t?-no<Ajr} 

s^c;/-Ajr^\ 

PPh 

<  / 

DATA  SHEET  NO.  4 

2.0  Product 

2.1  Media 

Cubic  Meten  


Cubic  Fest  3y  y^A/dore 

Kilocxams  


Pounds  gv/  Vg-zvOo/e 

Maximum Surac* Area, ^hslLk^  5^,^/^S'^    /o^;'7   ^5?/""//> 


b. 

c.  Apparent  Density,  ASTMD  2354,  ASTMD  5153 gr/cc 

d.  Ef ective  Size  (ASTMD  2362)  ^ mm 

Uniformity  CoeScient  (ASTMD  2S62) 

Gradation: 

Sieve  Qnm]             Nnmber  Percent  Passing 

2J6                  "     8    "'  .__ 

2.00                      10  ZIZZ^Z 

1.70                      12  IZZZZZ 

i.4o            14  ZZZZZZ! 

1.18                      16  " 

0.85                      20  ZZUZZ 

0.60                      30  ' 
0.42                      40 


£     7/;^    .no/fi-J3/W^  Pes  m  *  n  cs  &  h  <SL,i%,     f-c^d.  .««>•"    6^   (o^/^fiaS, 
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DATA  SHEET  NO.  5 


2.2  •  '    .  Battery  Components         (Vendor  Specify) 

No.  -  •  Beds  3 

TV/05   C*    Urt'TS.  _/W^/r/R    &r  l^r-Acc/ 
How  (Each)  ISO        G?M 

Flow  (Total)  <£-"Q        g?M 

Interv?ls Between  S^acuj^i'/^  ft/o7cBt/t?x.   OaJ^S    n?-l  «^Y  ^"/<L  /r 

2.2.1  Keadloss  •      • 

Headless  In  each  unit  at  rated  flow,  clean-     (&        Psi  per  bed  • 

2.2.2  p,LlB)L.  Shell 

Steel  Indicate  Lining    Two-gart  eooxv,  EPA  and  N5F  aopiuvec  for  potable  water  and  snail 
meet  S5PC-SP2.  SSPC-SP3,  and  SS?C-S?5  with  thickness  10-12  mils. 

Press-ore  Rating  ASMH  BP  V  VU  Divi  /_?Q        Psi 

Effective  Cross  Sectionai  Area  (By  Vendor)  Fr*  *  - 

Minimum  Straight  Height  (By  Vendor)  Ft 

2.2.2.5  Hardware  (Vendor  Specify)  ••    *       -  '• 

2.2.3     CoIIectionAJnderdrain  System  (Vendor  Specify) 

Nozzle  Type  t ___. 

Deflector-Plate  Type  ' 

False  Bottom  with  S.S.  Strainers  __ . 

Header  Lateral 

Header-Lateral  Distributor  w/S.S.  Strainers   

Support  for  Distributor 

Media  Support 

Total  Organic  Analyzer 

Water  Meter  

Differential  Pressure  Sensor 

Pa_.  6  of  7 


2.2.3     CoUecuon/Underdrain  System  (continued) 

Interlocks  and  Alarms 

Pressure  Gauges  and  Sampling  Cocks 

Valves 

Isolation  Joints 

Pipes  and  Fittings 

Electrical  Controls  and  Panels 

Backwash  System 

Pumps 

.  Storage  and  Transfer  System 
Filter  for    .     ••  .  fines  removal 


2. 3   /A/^o^M/fr/o^/' 


f^     *J^/f    tve-Zudf     The.    fotfousiHtj     In f-C *"+'&£' <^T- 

£s    the  dez>trecl   €>per&//"G-     2  H . 
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JACOBS  ENGINEERING  GROUP 

PROJECT  NO      5S-K"J?4 0  3             ITEM  NO 

P.O.  NO.                                                             DATE 
INQUIRY  NO. 

ZP-\0*A(r 

JE 

CONTROLLED  VOLUME  PUMP 

MADE  BY          J  PC-             APPROVED 

REVISION                   fr                               DATE 
SHEET  1  OF  1 

Response 

*ftht 

p 

..ANT 

SbS                                                             PROJECT      MMR  Plume 

CENTRAL 

1   |Customer       ^  pC  EE 

2  lAddress 

3  | Plant  Location      CAPB     Gj>>    MA  S!S 

•1  |Service  of  Unit 

5 

Note:                          Applicable  to  Inquiry    •                                                    Purchase  O 
Indicates  information   O                                            Bv  Purchaser    O 

As  Built  O 
Bv  Vendor  Q 

6|S«vic.e      (CMnO-*.  -  POTASSIUM    PtfZfaAti ^AmXTE 

P.O.  Number                                                       hem  No. 

ZP-loxa  (r 

7  1  Pumps  Read           "Z.                                      Pump  Mfr. 

Size  and  Type                                                         Model 

8  1  Motors  Reqd            "7 

Other 

9  |Scnal  No. 

Provided  By          ?UlA.P     VP-Hl>()-<Z- 

OPERATING  CONDITIONS 

ioIliqud     XMr\C<L  +  w/xrrfi       (        %i<;v\«04.) 

CAPACITY  AT  PT  (GPM): 

11  |PT(F)  NORMAL          ^5 

NORMAL                            MIN 

RATED 

i:  |SPECIFIC  GRAVITY  AT  PT 

DISCHARGE  PRESSURE  (psig): 

13  |VA?OR  PRESSURE  AT  PT(psia) 

MAXIMUM                         MINIMUM 

RATED 

14  (VISCOSITY  AT  PT(cP) 

SUCTION  PRESSURE  (psig): 

15  |CORROS!ON7EROSION  CAUSED  BY 

MAXIMUM                     MINIMUM 

RATED 

16  |.ACCELHEAD(ft) 

DIFFERENTIAL  PRESSURE  (psi): 

17  |  ELECTRICAL  AREA  HAZARD           \j  yi  £J_fi,  t,\  1  l^-i£j~)> 

DIFFERENTIAL  HEAD  (ft): 

18  ]                        CLASS                                  GROUP                                 DIVISION 

NPSH.AV.AIL.A3LE  (psi): 

19  |  LOCATION 

WITHOUT  ACCEL  HEAD 

ACTUAL 

:o  |       rx)       rs'DOOR                          ex)       heated 

SITE  DATA: 

21  |                        OUTDOOR                                  (      )         UNHE4TED 

TEMPERATURE(F)  MAX       )  Q g 

MIN  _J7>_ 

CONSTRUCTION  FEATURES 

22  1  NOZZLES                                                                                                                      SIZE 

RATING                            FACING 

LOCATION 

23  IsucnoN 

150 #                              RF 

24  |  DISCHARGE 

150 #                        RF 

25  | FLUSH 

LIQUID  END 

26  ItYPE:                                                (X)  DIAPHRAGM                               (    )          PLUNGER 

VALVES  PER  FEED                 SUCTION 

DISCHARGE 

27  |D!APHRaGM  DIAMETER  (in)                                                              NO  REQUIRED            t?^E 

TYPE                                       BALL 

BALL 

2S  | REMARKS: 

NUMBER                                      J_ 

1 

MATERIALS 

29  ILIQUIDEND               ^/^      <^C, 

PACKING 

30  |CONTOUR  PLATE 

VALVE 

31  IHYDRAULIC  DIAPHRAGM 

VALVE  SEAT 

32  |PROCESS  DIAPHRAGM 

VALVE  GUIDE 

33  | PLUNGER 

VALVE  BODY 

34  | LANTERN  RING 

VALVE  GASKET 

35  |  PACKING  GLAND 

frame                       CARBON  STE5 

L 

36  | REMARKS: 

MANUFACTURER'S  DATA 

37  Iperjormance 

PLUNGER  SPEED  I  strokes/mm) 

38  InUMBER  Or  FEEDS 

DIAMETER  (in) 

39  IraTED  CAPACITY  (sph/nx).  cc'}ir 

LENGTH  OF  STROKE  (in) 

-10  InPSHREOUIR£D(dsi) 

PUMP  HEAD: 

■11  IbhP.  RATED                                              AT  RELIEF  SETTING 

MAXIMUM  PRESSURE  (psig) 

42  1 

HYDRO  TEST  PRESSURE  fosig) 

•13  1 

44  |  REM  ARKS. 

*S  1  A  Nj-rx}r*n-7~,c    capacity    Co^TfZOL.      BY     CutS~roc-  £e      P>    C      5l£,N6.i_    f?^cPu  t  £.££>  /£t_CCTT?0>j  .«•      STROKE    Abjuvr^ 

J°  I-Z-")  A>EoUALj;rA(_      L.O<VT    /VuTT'O*!    TV/0?     PlAr^P    IS.      M  iff"    ACS. 

.cpthbUs 

-    |^       klOM-',l   iTjlEWFi?      /=P£fD£/\*/3McP      TEST-      R.£OaW.ZL> 

-<s  1 

49   | 

50  1 

52  1 

QUOTA  TIOS  WILL  SOT  BE  CONSIDERED  IF  MASVFACTVRER  DOES  SOT  COMPLETE  FORM  B  Y 
FVRSISHISC  IS  FORM  A  TIOS  FOR  BLASK  SPACES 

DS.«P<=0«W  XLS  -  47^96 

JACOBS  ENGINEERING  GROUP 

AGITATORS  &  MIXERS 


JE 


PROJECT  SO.       3^-1^.7^^-03  ITEM  NO        Z~h-\Q\ 

P  °  N0 DATE  f  /1/<9C 

INQUIRY  NO 

MADE  BY  J  fcC  APPROVED 

REVISION A 

SHEET  1  OF  I 


DATE  lllftC 


PLANT 


SO-S 


PROJECT:      MM&      PC-UAASi     (ZPSPtimZ 
GENERAL 


10 


:s 


30 


33 


APPLICABLE  TO: 


«   INQUIRY 


0   PURCHASE 


D   AS  3U1LT 


FOR; 


SERVICE:  gA/nrtd.      TA>JK        ACL  rmTDP 


PLANT  NO 


LOCATION    UNIT 


MANUFACTURER: 


MODEL  NO. 


VESSEL  MOUNTED  ON:  "gT~  j  &4- 


SERJAL  NO. 


PROCESS  BASIS 


SOLIDS  -  LIQUIDS  OR  BOTH 


REACTION 


CAS  ABSORPTION  OR  DISPERSION 


OTHER 


MIXING  RESULTS  DESIRED: 


DESCRIPTION  OF  MIXING  PROCESS: 


MIXING  INTENSITY:   MILD 


PROBLEMS  TO  AVOID:      FOAMING 


VIOLENT 


HP' 1 000  GAL. 


LING 


OTHER 


OPERATING  CONDITIONS.  TEMP.  "F 


OPERATING  LEVEL. 


PRESSURE  PSIG 


NORMAL.  MAX.  "MINj 


/ 


PRIMARY  FLUID  PROPERTIES  SOP  TEMP  &  PRESS.. 


VISCOSITY.  C? 


DISPERSED  PHASE: 


LIQUID 


SOLID 


;^s 


PARTICLE  SIZE 


CONCENTRATION  fWT  V.  OF  TOTAL) 


PREFERRED  IMPELLER  TYPE 


IMPELLER  POSITION.  ADJUSTABt 


KICKER  IMPELLER  REQUIRED- 


D   YES 


O    NO 


AGITATOR  ENTRY  POSITION    TOP 


VESSEL  DESIGN 


BOTTOM 


LIQUID  VOLUME.  GAL. 


^5a°£g LIQUID  VOL! 

DESIGN  PRESSURE.  PSIG       ATM  DESIGN  TEMP.. 'F. 'C        AT7H  (    3Z  ~  /Qj  °"F) 


INTERNALS:  COILS 


OTHER 


VESSEL:   DlAMETER-I.D..  FT       -4-' 


TOP  HEAD  TYPE      F  LAT 


tangent  to  tangent,  ft.        & 


CONSTRUCTION  DETAILS 


MATERIAL  OF  CONSTRUCTION-  SHAFT       g  g, 


BOTTOM  HEAD  TYPE 


IMF 


LER 


MOUNTING  FLANGE 


J£l 


BOLTTNG 


SPEED  REDUCER:  MFR. 


MODEL  NO. 


TYPE  -  GEAR 


V-3ELT 


OUTPUT  SPEED:  RPM 


ADJUSTABLE  SPEED 


SERVICE  FACTOR 


OUTPUT  SPEED  RANGE  AVAILABLE 


:LECTRJC  MOTOR:   RPM 


AGMA  RATING 


RATED  HP 


ENCLOSURE 


MFGR. 


FRAME 


VOLTS 


FULL  LOAD  AMPS 


LUBE 


PHASE 


HZ 


AGITATOR  SHAFT: 


LENCTH/DIA.. 


FIRST  CRITICAL  SPEED 


ft;         IN    SPEED 


STEADY  3EARJNG:   YES 


HP  REQUIREMENTS: 


NUMBER  REQD- 


COUPLING  TYPE 


SEAL  TYPE:   MECH.  (MFR  £  MODEL) 


SEAL  FLUSH:  FLUID 


STUFF  30X 


IMPELLER:   NO 


DIA..  IN 


BLADE  TYPE 


NO.  OF  3LADES 


BLADE  ANGLE 


VESSEL  3AFFLES  NUMBER 


SIZE 


NOISE: 


IMPELLER  MUST  BE  REMOVABLE  THROUGH  ma.NWaY 


NOTES 


O   YES 


->    NO 


SIZE: 


QUOTATIONS  WILL  NOT  BE  CONSIDERED  IF  MANUFACTURER  DOES  NOT  COMPLETE  FORM  BY  FURNISHING  INFORMATION  FOR 


BLANK  SPACES. 


ACiMiXXLW-  r  1/95 


JACOBS  ENGINEERING  GROUP 

projectno.  35-K784-0'? 

P  0  NO. 
INQUIRY  NO 

ITEM  NO.     ZGS-/Q(/1/| 

DATE              ^/?/% 

JE 

PRESSURE  \XSSELS 

MADE  BY               ,J£.C 

REVISION                  A                                   DATE           1/3/^fe 
SHEET  1  OF  1 
PLANT:         ^05.                                                                                               PROJECT     MM\Q    PLlJMC    fCtSPOWSt 

GENERAL 

VESSEL  SKETCH  (SECTIONS  AND  ELEVATIONS) 

1     1   VESSEL  PURCH/CONST.  NO                                                                PLANT  NO. 

:    I  VESSEL  NAME       &£t  Ea/SA»j"c>     i=/<,7c-£ 

3     1   PRODUCT  /  SERVICE 

4     |   VOLUME.  CU.  FT. 

5     |   VERTICAL    X                      HORIZONTAL 

6     1 

PROCESS  DATA 

7     1   OPER.  TEMP..  TOP                                              "F:  BOT.                                          *F 

3     1   OPER.  PRESS                                                       PSIG 

9     1   DES.  TEMP.:  MAX.                                              "F;  MIN.                                          'F 

10    1   DES.  PRESS.:                                                        PSIG.            VACUUM                                          PSIA 

II    1 

CONSTRUCTION 

12    1   DIA.                                    ID                                     OD 

13    1  TANGENT  LENGTH                                                  OVERALL  LENGTH 

l-i 

HEADS:                       ELL1P   D           DISHED  O                   CONE   O                FLANGED      O          HEM!    O 

15 

BASIC  WIND  SPEED                                                   EXPOSURE 

16 

EARTHOUAKE  ZONE                                                                 (  WIND  £  EO.  ?SR  ASCE  7/93  ) 

17 

CODE.ASME                                                    CODE  STAMP  REOD  • 

18 

NATL  BOARD  NO.       f(?6q><E>) 

19 

STRESS  RELIEF  /  "PWKT                                                            PERCENT  X  RAY/RADIOGRAPHY 

20 

MATT.  OF  CONST:  SHELL      CS  ~                                     HDS    CS-                  CLAD 

21 

CORROSION  ALLOW.: 

:; 

AS  FURNISHED  MATERIAL  THICKNESS.                           SHELL 

23 

HEADS  (MIN.l                                                             CLADDING 

24 

SUR.rACE  PREP.                                                                               COATING 

is 

INSULATION  SUPPORT  TYPE                                                              INSUL  THICKNESS 

26 

FIRSPROOFTNG     O                                       F1REPROOFING  THICKNESS 

27 

SUPPORT  TYPE:                     LEGS      •                   SKIRT  O            SADDLES     O                     LUGS  O 

'8 

NO.  REOD.                                                        OD                                               HEIGHT 

BOLTS                    O              CHAIRS  D                  NO.                           MATL 

jO 

INTERNALS 

31 

DEMISTER 

32 

VORTEX  BREAKER 

33 

APPURTENANCES 

34    I   LADDERS              O                                         PLATFORMS  AND  HANDRAILS   D 

35    I   AGrTATION  (BY  OTHERS!                                           YES  O                         NO  * 

36    1   HEATING  (BY  OTHERS!                                                YES  O                         NO   *> 

37    1                                                                                      NOZZLE  SCHEDULE 

38    1             rTXM          I      NO.  REQ'D     1                SIZE                              RATTNC/FACTNC                        DESCRIPTION 

39    j                                                                                                            j                                                              |  INLET 

40 

|  OUTLET 

41 

III                                                         1 

«1                                         ill                                                                        ' 

£3   I                                                                                                                                  Imanu'ays 

—   1 

Ihandholes 

■!5    1 

1  DRAINS 

44    1 

1 VENTS 

47    1 

IaCITaTORS 

48     1 

IhEATTNG 

41     | 

[level  CONTROL  NOZZLES 

50 

I  SAMPLES 

51 

[UTILITY  CONK 

s: 

[relief  valve  conn 

53 

Itemp.  CAUGE 

54 

1  press,  gauge 

55 

i                 i                          i 

56 

57 

III                                                         1 

58 

QU( 
BY 

)TATIONS  WILL  . 
"URNISHLVG  INF( 

10T  BE  CONSIDERED  IF  MANUFACTURER  DOES  NOT  COMPLETE  FORM 
3RMATTON.  FOR  BLANK  SPACES. 

PHESVEZZJCIW  -  7/95 


pla; 

JACOBS  ENGINEERING  GROUP 

■03              ITEM  NO        -ZLT-IOA- 

31 

PROJECT  NO.    Jb-1\.fn*t' 
P.  O.  NO. 
TANKS                                                                                               INQUIRY  NO. 

DATE       «T/?/lC 

MADE  BY           J  PC 

APPROVED 

REVISION                 A 
SHT.  1  OF  1 

TO          505                                                                                 pro/ect:     /v\M£    PLUME  ££sPcm$£ 

DATE               I/Site 

GENERAL 

1     |   TANK  NO.                  Z.T-/04-                                                                                                     SERVICE        KMh  Oji       MfXIklf, 

2 

MANUFACTURER                                                                                                                                 LOCATION 

3 

TANK  CAPACITY  (BBfeTNOMINAL         S4>4    GA\_                                                            NETWORKING 

4 

PRODUCT  SPECIFICATIONS 

5 

TEMPERATURE.  F        3Z~IOS                                                                                       SPECIFIC  GRAVITY  @  60  F 

6 

REID  VAPOR  PRESSURE  PSlA                                                                                                       TRUE  VAPOR  PRESSURE.  PSIA 

7 

FILLING  RATE  MAXIMUM  GPM                                                                                                       EMPTYING  RATE:  MAXIMUM.  GPM 

8 

CORROSION  ALLOWANCE 

9 

CODE  REQUIREMENTS 

10 

API  STD.  620                                                                                                                                           API  STD.  650 

11 

DESIGN  PRESSURE                                                                                                                              DESIGN  TEMP..  °F.  "C 

CONSTRUCTION 

12 

TANK  SIZE.  DIAMETER  -  HEIGHT             -4  '  <&      X         £>  '  M 

13 

RIM  VENT.  SIZE                                                                                                                           TYPE 

14 

AUTOMATIC  BLEEDER  VENT 

15 

ROOF  SUPPORTS  -  ADJUSTABLE  WITH  6FT.  EXTENSION  LEGS 

16 

ROOF  DRAIN.  SIZE                                                                                                                               TYPE 

17 

WIDTH  OF  EACH  BUTT  -  WELDED  COURSE 

IS 

SHELL  -  PLATE  THICKNESS  (COURSE  NO.  -  THICK) 

19 

ROOF  CONSTRUCTION 

20 

SEAL  CONSTRUCTION 

21 

BOTTOM  -  PLATE  THICKNESS 

22 

MATERIAL.  ASTM  SPECIFICATION            U  1  £>H      t>  =  U  ^  H7       POLV  CTlWt-rM  e 

23 

" 

APPURTENANCES 

24 

STAIRWAY  TYPE.  WTDTH 

MANWAYS  FOR  ACCESS  TO  BULK  HEADS 

GAUGE  HATCHES.  NO.                                                                                                                       SIZE                                                          TYPE 

27 

GAUGING:  MANUAL                                                                                                                           AUTOMATIC 

23 

SHELL  MANWAYS.  NO.  AND  SIZE 

29 

SHELL  NOZZLES.  NO.  AND  SIZE 

30 

WALKWAY:  WIDTH                                                                                                                                                           LENGTH 

31 

SCAFFOLD  HITCH 

32 

PAINTING 

33 

FOAM  DAM 

34 

FLOW  DISTRIBUTOR  ON  FILL  LINE 

35 

WATER  DRAWOFF.  4- IN.  PIPE  PER  API-650  FIG.  18 

36    | 

NOTES 

37    I 

38 

39 

40    1 

41 

42 

43 

44 

45 

46 

47    | 

48 

49 

50    I                                                                                                               " 

51    1 

52   1 

QU< 
BY 

STATIONS  WILL  NOT  BE  CONSIDERED  IF  MANUFACTURER  DOES  NOT  COMPLETE  FORM 
FURNISHING  INFORMATION  FOR  BLANK  SPACES. 

TAHKSJdW-   7/VS 

JACOBS  ENGINEERING  GROUP 


INDUCTION  MOTORS 
200  HP  AND  SMALLER 


PROJECT  NO  35-^19,4-03 

PO  NO  

INQUIRY  NO  

MADE  BY      JgC 

REVISION  A 

SHEET  I  OF  I 


ITEM  NO 


TP-IOSA/B 

DATE        1/&-9A 


APPROVED 
DATE 


<3J2m. 


PLANT:         SOS 


PROJECT:      ^/\A<?     Pt,UAA=      Rg"_?PQM5»g 


GENERAL 


I      APPLICABLE  TO     •       INQUIRY 


O   PURCHASE 


O  RECORD 


O  planteouip.no 


I     O  for 


O  UNIT 


3  I 


LOCATION       CflP=  COP  ./T>A.S.S 


DRIVEN  EQUIP.    MeTcglMfc,      PUr*£> 


m   SERVICE         </A*Q4 


NO.  REQUIRED 


O  I  MANUFACTURER 


3   MODEL 


O  SERIAL  NO. 


6  I       O  SERVICE  CONDITIONS:  AMBIENT:  '  Q  -  **Q  *c     ALTITL'DE    {gfl_|       DUTY  CYCLE       GPMTIMCJ3UI 


9  NEC  AREA  CLASSIFICATIOl 


#  UNCLASSIFIED 


O  CLASSIFIED 


CLASS 


GROUP 


S££  fJoTB    =;i 


NOTE:  O  INDICATES  INFORMATION  TO  BE  COMPLETED  BY  PURCHASER 


U  BY  MANUFACTURER 


SPECIHCATIONS 


I   APPLICABLE  SPECIHCATIONS 


MOTOR  MANUFACTURER'S  SPECIFICATION  NO. 


•  NEMAMGI   MG3 


IEEE  II2A.  114 


O  JACOBS  ENGINEERING  GROUP:  NOISE  DATA  SHE: 


O  MOTOR  DESIGN  DATA 


HORSEPOWER 


O  ACTUAL 


O  ESTIMATED 


or        Us  v  /  \3  i  £H5 


VOLTS 


A^O      PHASE       3 


HZ 


GO 


TYPE 


•   SQUIRREL  CAGE  INDUCTION 


ENCLOSURE 


O   ODP 


»  TEFC 


O   EX.  PR. 


O  SEVERE  DUTY  (MILL  -  HEM) 


O  OTHER 


INSULATION  CLASS 


O   B 


FW/B  RJSE 


O  F 


O  OTHER 


SPEED 


SINGLE  SPEED 


O  2  SPEED  •:  WINDING 


O  OTHER 


ARRANGEMENT 


O  HORIZ 


O  VERT 


SERVICE  FACTOR 


O   1.0 


1.15 


TEMP.  DETECTORS 
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SPECIFICATION  FOR 

ACTIVATED  CARBON  ADSORPTION 

UNITS 


1.0  GENERAL 

1.1  SYSTEM  DESCRIPTION 

This  specification  establishes  the  minimum  requirements  for  the  design,  fabrication, 
delivery,  and  placement  into  successful  operation  of  a  liquid-phase  activated  carbon 
adsorption  system  for  the  removal  of  organic  compounds  from  water.  The  system 
shall  be  completely  engineered  to  the  degree  shown  on  the  piping  and  instrument 
diagrams  and  shall  include  all  interconnecting  piping,  valves,  instrumentation, 
electrical  hardware,  vessels  and  accessories  for  continuous  operation. 

1.2  RELATED  SECTIONS 

Section  09900  "Shop  and  Field  Coating" 

Section  16011  "Electrical  Requirements  for  Package  Equipment" 

JEG  NO.  13-000  "Pressure  Vessels  Carbon  &  Low  Alloy  Steel" 

JEG  NO.  39-001  "General  Welding  Requirements  for  Pressure  Equipment" 

1.3  REFERENCE  STANDARDS 

The  latest  edition  of  the  publications  listed  below  form  a  part  of  this  specification  to 
the  extent  referenced.  The  publications  are  referred  to  in  the  text  by  basic 
designation  only. 

1.3.1     American  Society  For  Testing  And  Materials  (ASTM) 

ASTM  A  48  Gray  Iron  Castings 


ASTM  A  53 


ASTM  A  530 


ASTM  D 1785 


Pipe,  Steel,  Black  and  Hot-Dipped, 
Zinc-Coated  Welded  and  Seamless 

Seamless  and  Welded  Austenitic 
Stainless  Steel  Pipe. 

Poly  (Vinyl  Chloride)  (PVC)  Plastic  Pipe 
Schedules  40,  80,  and  120 
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SPECIFICATION  FOR  ACTIVATED  CARBON  ADSORPTION  UNITS 


1.0        GENERAL  (continued) 

1.3.2  American  National  Standards  Institute  (ANSI) 

ANSI  B16.1  Cast  Iron  Pipe  Flanges  and  Flanged  Fittings 

ANSI  B16.5  Steel  Pipe  Flanges  and  Flanges  Fittings 

ANSI  B31.3  Chemical  Plant  and  Petroleum  Refinery  Piping 

ANSI/AWS  D1 . 1  Structural  Welding  Code 

1 .3.3  American  Society  Of  Mechanical  Engineers  (ASME) 

ASME  Section  VIII  Div  1         Boiler  and  Pressure  Vessel  Code 

1 .3.4  National  Electric  Code  (NEC) 

1 .3.5  Occupational  Safety  And  Health  Act  (OSHA) 

1.4        QUALITY  ASSURANCE 

1.4.1  A  jobsite  Acceptance  Test  ("TEST)  shall  be  conducted  to  confirm  that  the  system, 
when  operated  under  the  design  conditions  and  in  accord  with  the  Operating  and 
Maintenance  Manuals,  is  functioning  properly.  Influent  water  quality  shall  contain 
organic  constituents  and  inorganic  compounds  equivalent  to  those  listed  in  the 
system  data  sheets.  The  Test  will  commence  after  completion  of  satisfactory 
system  checkout  and  initial  start-up  operations.  The  system  shall  be  operated  for  a 
four  (4)  hour  period  during  which  it  will  be  tested  to  verify  performance  requirements. 
During  the  Test,  the  purchaser,  or  purchaser's  representative  shall  perform 
operations  and  maintenance  under  vendor's  surveillance.  A  plan  to  define 
instrument  calibration  requirements,  measurement  points,  preservation  methods, 
chemical  laboratory  selection,  QA/QC  procedures,  and  other  necessary  procedures 
shall  be  mutually  agreed  in  writing  no  later  than  ten  (10)  working  days  prior  to  the 
Test.  The  Test  Plan  shall  include  provisions  for  taking  of  split  samples  as  requested 
by  Vendor  (any  analysis  of  vendors  split  is  at  vendor's  expenses).  The  purchaser  is 
responsible  for  the  analytical  expenses  they  incur  during  the  acceptance  test.  The 
system  shall  have  been  deemed  to  have  passed  the  Test  when  effluent  water  is 
treated  to  the  design  water  quality  requirement  with  the  unit  operated  at  the  design 
flow  rates.  The  Acceptance  Test  shall  be  conducted  within  thirty  (30)  days  of  start- 
up of  the  system. 
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SPECIFICATION  FOR  ACTIVATED  CARBON  ADSORPTION  UNITS 


1.0        GENERAL  (continued) 

1.5        SUBMITTALS 

1.5.1      Drawings  and  Data 

Approval  drawings  and  data  shall  be  submitted  as  indicated  on  the  vendor  drawing 
and  data  request  (VDDR)  form.  Each  drawing  shall  show  the  system  tag  number 
and  name,  purchase  order  number  and  client  name.  Data  requirements  include,  but 
are  not  limited  to,  the  following: 

A.  Calculations  which  clearly  support  the  scale-up  of  the  proposed  system; 
including  the  carbon  bed  depth  and  volume  requirements,  and  system 
pressure  drop.  Calculations  showing  anticipated  carbon  usage. 

B.  Structural  calculations  for  the  system  shell(s)  and  mounting  and  support 
details. 

C.  Drawings  showing  placement  of  the  system  relative  to  external  piping, 
valves,  and  other  equipment  that  must  be  interfaced. 

D.  Details  on  all  instrumentation  and  controls  including  make  and  model 
numbers. 

E.  Complete  list  of  equipment  and  materials,  including  manufacturers 
descriptive  and  technical  literature,  performance  charts  and  curves,  catalog 
cuts,  and  installation  instructions. 

F.  A  description  of  any  required  procedures  for  storage,  handling,  and 
installation  of  the  systems  at  the  site. 

G.  A  complete  list  of  parts,  supplies  and  recommended  spare  parts  for  each 
different  item  of  material  and  equipment  specified,  with  current  unit  prices 
and  source  of  supply.  A  list  of  the  parts  recommended  by  the  manufacturer 
to  be  replaced  after  2  years  of  service.  A  priced  list  of  commissioning 
spares. 

H.  Test  reports  in  booklet  form  showing  all  field  tests  performed  to  demonstrate 
compliance  with  the  specified  performance  criteria,  upon  completion  and 
testing  of  the  installed  system. 
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SPECIFICATION  FOR  ACTIVATED  CARBON  ADSORPTION  UNITS 


1.0        GENERAL  (continued) 


I.  Verification  from  a  Registered  Professional  Engineer,  licensed  to  practice 

mechanical  or  structural  engineering  as  appropriate,  in  the  State  in  which  the 
system  was  fabricated,  stating  that:  1)  The  fabrication  drawings,  pressure 
calculations  for  the  shells  and  tanks,  and  seismic  design  calculations  were 
designed  for  the  listed  conditions  in  accordance  with  the  appropriate  codes 
and  standards.  2)  The  erection  drawings  for  the  shells  and  supports  were 
designed  for  the  listed  conditions  in  accordance  with  the  appropriate  codes 
and  standards. 

1.5.2  Instructions 

Instructions  and  field  procedures  for  erection,  adjustments,  inspection,  maintenance 
and  testing  shall  be  provided  prior  to  installation  of  the  equipment. 

1 .5.3  Operations  And  Maintenance  Manuals 

The  vendor  shall  supply  operating  manuals  outlining  the  step-by-step  procedures 
required  for  system  startup,  operation  and  shutdown.  The  manuals  shall  include  the 
manufacturer's  name,  model  number,  service  manual,  parts  list,  and  brief  description 
of  all  equipment  and  their  basic  operating  features.  Maintenance  manuals  listing 
routine  maintenance  procedures,  possible  breakdowns  and  repairs,  and  trouble 
shooting  guides  shall  also  be  included. 

2.0         PRODUCTS 


2.1 


GENERAL 


All  manufactured  items  provided  under  this  Section  shall  be  new,  of  current 
manufacture,  and  shall  be  the  products  of  reputable  Manufacturers  specializing  in 
the  manufacture  of  such  products;  such  Manufacturers  shall  have  had  previous 
experience  in  such  manufacture  and  shall,  upon  request  of  the  Contractor,  furnish 
the  names  of  not  less  than  5  successful  installations  of  its  equipment  of  comparable 
nature  to  that  offered  under  this  contract. 
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SPECIFICATION  FOR  ACTIVATED  CARBON  ADSORPTION  UNITS 


2.0        PRODUCTS  (continued) 
2.2.       DESIGN 

2.2.1  Performance 

The  system  shall  be  designed  to  function  as  shown  on  the  piping  and  instrument 
diagram  and  as  detail  in  this  specification.  The  system  shall  be  designed  for 
operating  in  the  series  downflow  mode  and  be  capable  of  independent  backwashing 
for  each  unit.  System  performance  requirements  and  influent  water  quality  are 
shown  on  the  activated  carbon  system  data  sheets.  The  general  orientation  of  the 
system  is  depicted  on  the  equipment  arrangement  drawing. 

2.2.2  Materials 

A  general  overview  of  the  system  materials  of  construction  is  as  follows: 

A.  Process  Piping  -  A53  Grade  B  or  A106  Grade  B  Carbon  Steel 

B.  Carbon  Supply  and  Return  Piping  -  Polypropylene  Lined  A53  Grade  B  or 
A106  Grade  B  Carbon  Steel 

C.  Vessels  -  A516  70  (Lined  internally  with  manufacturer's  standard  corrosion 
and  abrasion  resistant  lining) 


D. 


Fabricated  Steel  Structures  -  A36  (or  manufacturer  standard) 


2.2.3     Equipment 


A.  Freestanding     vessels    with     skid     mounted/interconnecting     piping     are 

envisioned.  This  arrangement  is  not  mandatory,  however,  the  objective  is  to 
minimize  field  assembly,  piping  fabrication  and  wiring  where  possible. 
Regardless  of  the  design  approach,  the  entire  system  must  be  contained 
within  the  plot  limits  shown  on  the  equipment  arrangement  drawing.  Where 
the  skid  approach  is  used,  all  instrument  devices  shall  be  prewired  and 
terminated  at  edge  of  skid  in  a  NEMA  4X  junction  box.  Skid  piping 
terminations  shall  be  flanged  and  shall  be  brought  to  the  edge  of  skid. 
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SPECIFICATION  FOR  ACTIVATED  CARBON  ADSORPTION  UNITS 


2.0        PRODUCTS  (continued) 

B.  Each  adsorber  vessel  shall  be  a  vertical  cylindrical  vessel  with  ellipsoidal 

bottom  and  head.  Each  adsorber  vessel  shall  be  designed  to  contain  the 
required  amount  of  granular  activated  carbon  with  freeboard  above  the  bed. 
The  freeboard  shall  be  no  less  than  20%  of  the  volume  of  the  carbon.  The 
vessels  shall  be  constructed  of  A-516  grade  70  pressure  vessel  quality 
carbon  steel  plate  and  shall  be  designed,  constructed,  tested,  certified,  and 
National  Board  registered  in  accordance  with  the  most  recent  revision  of  the 
ASME  Boiler  and  Pressure  Vessel  Code,  Section  VIII,  Division  1.  The  vessel 
shall  be  supported  with  structural  steel  legs  with  drilled  base  plates  such  that 
the  vessels  can  be  adequately  and  safely  bolted  to  a  concrete  pad.  The 
interior  surfaces  of  the  vessel  shall  have  all  welds  and  any  other  sharp  edges 
ground  smooth  and  all  imperfections  such  a  skip  welds,  delaminations, 
scabs,  slivers,  and  slag  shall  be  corrected  prior  to  lining.  All  welds  will  be 
ground  to  a  radius  compatible  to  the  lining  and  shall  be  free  of  porosity. 

The  interior  cf  each  adsorber  vessel  shall  be  lined  in  order  to  prevent 
corrosion.  This  lining  shall  exhibit  abrasion  resistant  qualities  to  prevent 
erosion  by  movement  of  the  granular  media.  The  coating  shall  be  as 
manufactured  by  Wisconsin  Protective  Coatings  Plasite  4110  with  a  nominal 
dry  film  finished  thickness  of  between  35  -  45  mils,  or  approved  equal.  The 
adsorber  internal  surface  including  all  nozzles  shall  be  blasted  a  white  metal 
surface  (SSPC-SP5)  to  provide  an  anchor  pattern  in  the  metal  corresponding 
to  approximately  20%  -  25%  of  the  film  thickness  of  the  coating.  All  wetted 
surfaces  will  be  lined  with  Plasite  41 10. 


D. 


The  necessary  process  piping  shall  include  all  valves  and  fittings  to  enable 
the  adsorbers  to  be  operated  in  downflow  series  mode  with  either  bed  as  the 
lead  bed.  All  lines,  valves  and  instruments  shall  be  labeled  and  tagged  with 
stainless  steel  tags.  The  piping  shall  be  assembled  to  the  greatest  extent 
possible  for  delivery  to  jobsite. 

The  maximum  allowed  pressure  drop  is  indicated  on  the  data  sheet.  The 
pressure  drop  across  the  system  shall  be  calculated  including  system  piping, 
underdrains  and  carbon  and  when  operating  at  system  capacity  in  the  series 
mode  with  all  adsorber  vessels  in  service  with  clean  carbon  beds. 
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SPECIFICATION  FOR  ACTIVATED  CARBON  ADSORPTION  UNITS 

2.0        PRODUCTS  (continued) 


A  collection  system  shall  be  provided  in  the  bottom  section  of  the  carbon  bed 
to  collect  treated  waste  across  the  carbon  bed  cross  section.  The  water 
velocity  profile  across  the  diameter  of  each  bed  shall  be  uniform  in  the 
downward  direction  of  the  underdrain  location.  The  collection  device  shall  be 
31 6L  stainless  steel  vertical  screens.  The  screens  shall  be  designed  to 
retain  carbon  and  allow  free  passage  of  treated  water  to  be  directed  at 
minimum  pressure  drop  to  an  external  collection  header  from  which  the 
treated  water  shall  be  conveyed  via  piping  to  the  second  stage  adsorber.  All 
adsorbers  shall  be  provided  with  the  identical  underdrain  design. 

In  no  case  will  material  foreign  to  carbon,  i.e.:  sand,  gravel  or  concrete  be 
installed  inside  the  vessel  to  assist  in  treated  water  collection  underdrain. 
Designs  incorporating  plastic  pipes,  plastic  distribution  nozzles  and  laterals 
with  support  plates  and  screens  within  the  vessel  will  not  be  considered.  The 
vessel  internals  shall  be  structurally  sound  and  capable  of  withstanding  the 
pressure  exerted  during  backwashing  and  carbon  transfer  operations. 


F.  Manways 


Each  adsorber  shall  be  provided  with  one  (1)  manway  located  on  the  vessel 
shell  just  above  the  point  where  the  bottom  section  connects  with  the  vessel 
straight  side  (above  tangent  line).  The  manway  shall  be  a  quick  opening 
manway  with  EPDM  saline  closure  type  gasket  and  zinc  plated  swing  bolts 
with  zinc  plated  nuts  and  washer.  Round  bolted  manways  will  not  be 
acceptable. 

Bed  Sample  Inserts 

One  (1)  flanged  sample  tap  nozzle  shall  be  provided  along  the  vertical  shell 
of  each  adsorber  vessel.  Sample  nozzles  shall  consist  of  a  2  inch  1 50  pound 
raised  face  flange.  The  sample  insert  shall  be  a  3/8"  diameter  pipe  13"  long 
with  four  (4)  inches  of  the  thirteen  (13)  inch  length  being  a  screened  section 
of  0.01"  slot  opening  31 6L  wedge  wire  screen.  The  other  end  will  be  a  wafer 
flange.  The  insert  will  be  sandwiched  between  the  tank  nozzle  and  a  tapped 
blind  flange  utilizing  1/8"  thick  full  face  EPDM  gaskets.  The  blind  flange  tap 
will  be  1/2"  NPT  for  connection  to  1/2"  diameter  316  stainless  steel  sample 
tubing  equipped  with  1/2"  NPT  regular  port  316  stainless  steel  ball  valves. 
The  sample  tap  shall  also  include  a  pressure  gauge  connection  and  a 
pressure  gauge. 
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SPECIFICATION  FOR  ACTIVATED  CARBON  ADSORPTION  UNITS 


2.0        PRODUCTS  (continued) 

H.         Abrasion  Resistant  Inserts 


The  carbon  inlet  and  outlet  nozzles  on  each  adsorber  shall  be  equipped  with 
a  removable/replaceable  abrasion  insert  to  protect  the  lining  at  the  nozzle 
from  deterioration  and  wear  during  carbon  slurry  transfers  to  and  from  the 
vessel.  The  insert  shall  be  manufactured  out  of  31 6L  stainless  steel  and 
shall  be  of  the  wafer  type  such  that  it  can  be  sandwiched  between  two  (2)  6" 
150  pound  flat  face  flanges.  The  insert  shall  extend  into  the  nozzle  and  have 
an  overall  length  of  6"  from  the  face  of  the  flange.  Gasketing  on  either  side 
of  the  insert  shall  be  1/8"  thick  full  face  EPDM  gasket.  A  total  of  two  (2) 
inserts  will  be  supplied  per  vessel. 

Adsorber  Designation  and  Labels 

Each  adsorber  vessel  shall  have  a  stenciled  label  with  a  warning  sign  stating 
that  the  vessel  interior  is  lined  and  that  no  welding  to  the  vessel  will  be 
permitted.  The  sign  shall  read: 

"LINED  VESSEL" 

"DO  NOT  WELD,  BURN  OR  SHOCK" 

Each  adsorber  shall  have  a  8  1/2"  x  11"  mylar  laminate  over  vinyl  warning 
label  located  adjacent  to  the  manway.  The  label  shall  read  as  follows: 

WARNING 

"POSSIBLE  LOW  OXYGEN  CONTENT  EXISTS  IN  VESSEL.    TAKE 
ALL  OSHA  PRECAUTIONS  FOR  CONFINED  SPACE  ENTRY." 


2.2.4     PIPING 


Process  piping  shall  be  provided  to  the  two  (2)  adsorbers  to  enable  the  following 
functions  to  be  performed. 
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SPECIFICATION  FOR  ACTIVATED  CARBON  ADSORPTION  UNITS 


2.0        PRODUCTS  (continued) 

Under  normal  operation,  the  maximum  design  flow  shall  be  accepted  at  the  system 
limits  and  directed  to  the  two  (2)  adsorbers  operating  in  the  two  stage  series  mode. 
Treated  water  piping  shall  incorporate  Schedule  40  carbon  steel  flanged  piping. 
Lever  operated  cast  iron  butterfly  valves  shall  be  provided  to  enable  the  sequencing 
of  the  adsorbers  in  the  series  mode  of  operation.  The  valves  shall  enable  isolation 
of  any  one  adsorber  while  the  other  is  being  recharged  with  fresh  carbon.  The 
piping  shall  be  oriented  such  that  for  a  set  of  adsorbers,  either  adsorber  can  be 
placed  in  the  "lead  bed"  mode  with  the  second  adsorber  in  the  "polish  bed"  mode. 

A.  Adsorber  Backwash 

The  piping  shall  enable  the  vessels  to  be  back  washed  should  an 
unacceptable  pressure  drop  develop  across  the  carbon  bed  due  to 
introduction  of  filterable  solids,  biological  activity  or  gas  pockets  in  the  bed. 
In  case  of  backwash,  the  vessel  being  backwashed  shall  be  isolated  from  the 
process  flow,  as  during  the  carbon  replacement  procedure.  Alternatively,  the 
system  shall  also  permit  the  utilization  of  treated  water  from  one  adsorber  to 
be  directed  up  flow  through  the  other.  The  system  should  be  provided  with 
150#  flanged  connections  to  enable  the  design  capacity  of  water  in  upflow 
through  the  adsorbers.  The  backwash  return  water  containing  particulate 
impurities  upon  exiting  the  top  of  the  adsorber  will  be  directed  via  backwash 
return  piping  on  each  adsorber. 

B.  Sample  Piping 

The  following  sample  taps  will  be  provided  as  a  minimum: 

•  Influent  water  to  each  adsorber  pair. 

•  Treated  water  from  each  adsorber  pair. 

•  Treated  water  between  each  adsorber  pair. 

•  Backwash  line  from  each  adsorber  pair. 

•  80%  depth  point  on  each  vessel. 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 


8/19/96 


REV  NO. 


NO:   11367 


PAGE      10     OF    11 


SPECIFICATION  FOR  ACTIVATED  CARBON  ADSORPTION  UNITS 


2.0        PRODUCTS  (continued) 

The  influent  to  each  adsorber,  treated  water  from  each  adsorber  and  bed 
depth  sample  piping  shall  be  1/2"  diameter  with  316  stainless  steel  trim  ball 
valves.  The  bed  depth  sample  lines  will  be  tubed  to  an  accessible  location 
adjacent  to  each  adsorber.  Sample  taps  on  the  influent  and  effluent  from 
each  adsorber  shall  be  local  sample  points.  Every  sample  point  shall  be 
provided  with  a  pressure  gauge  connection. 

2.2.5     Granular  Activated  Carbon 

Granular  activated  carbon  furnished  and  installed  for  initially  filling  the  adsorber 
vessels  shall  be  as  specified  herein.  Initial  carbon  charge  shall  be  supplied  by 
vendor. 

A.  The  granular  activated  carbon  shall  be  a  material  manufactured  from  select 
grade  of  bituminous  coal  only.  The  activated  carbon  must  possess  superior 
hardness  and  abrasion  characteristics  to  withstand  pneumatic  and  hydraulic 
transfers  and  handling  without  significant  change  in  physical  size  or  loss  of 
carbon  volume. 

B.  The  granular  activated  carbon  shall  be  supplied  by  system  supplier  who  is 
experienced  in  the  application  of  granular  activated  carbon  for  the 
application. 

C.  The  granular  activated  carbon's  physical  size  and  density  must  be  such  that 
it  shall  flow  readily  within  the  fresh  and  spent  granular  activated  carbon 
transfer  piping  provided  with  the  system  and  must  form  a  workable  slurry  with 
a  concentration  of  approximately  two  (2)  pounds  of  carbon  per  gallon  of 
water. 


D.  The  activated  carbon  shall  be  as  specified  by  the  vendor  to  meet  the  process 
conditions.  Vendor  shall  supply  physical  properties  for  the  selected  carbon, 
including: 

Base  Material  Description;  Iodine  Number;  Abrasion  Number  (RO-Tap 
Method);  Moisture  %;  Water  Soluble  Ash  %;  Particle  Size  (U.S.  Sieve  Size); 
Oversize  %;  Undersize  %;  Mean  Particle  Diameter;  Effective  Size;  Apparent 
Density  (before  and  after  backwashing);  Total  Ash  %;  Uniformity  Coefficient 
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SPECIFICATION  FOR  ACTIVATED  CARBON  ADSORPTION  UNITS 


2.0        PRODUCTS  (continued) 
2.2.6     Preparation  For  Shipment 


tag   permanently 


Each   piece  of  equipment  shall  have  a  stainless  steel 
attached  to  it  and  stamped  with  the  following  information: 

•  Manufacturers  name,  model  and  type 

•  Rating  and  capacity 

•  The  purchase  order  and  equipment  number 


B.  Flanged  openings  shall  be  covered  with  gaskets  and  rigid  metal  plates 
securely  bolted.  All  threaded  openings  shall  be  plugged  with  stainless  steel 
plugs.  The  ends  of  other  loose  piping  shall  be  covered  with  waterproof  paper 
and  sealed  with  suitable  tape. 

C.  All  equipment  shall  be  well  packed  in  crates  or  containers  or  shall  be 
mounted  on  hardwood  skids  and  completely  covered  with  polythylene 
sheeting,  as  applicable.  Moving  parts  shall  be  properly  blocked  to  prevent 
movement  during  shipment.  All  instruments,  control  components,  etc.,  shall 
have  internals  properly  supported  or  separately  packed  to  prevent  damage 
during  shipment.  All  loose  items  and/or  small  materials  shall  be  shipped  in 
strong  wooden  boxes  and  covered  with  waterproof  sheeting.  Each  separate 
package  shall  be  marked  with  Purchaser's  Order  Number  and  item  number 
and  shall  contain  a  copy  of  the  packing  list  describing  contents. 

D.  Caution  tags  shall  be  attached  to  the  unit  to  indicate  where  VPI  paper  and 
blocking  of  moving  parts  must  be  removed  prior  to  installation. 

E.  All  equipment  shall  be  suitably  packed  for  type  of  shipment,  storage  period 
and  environment  as  specified.  Vendor  shall  recommend  necessary 
procedures  for  protection  of  equipment  during  shipment,  unloading  and 
storage. 


3.0        EXECUTION 


Not  used. 


DATA  SHEET  NO.  1 

SO  5" 


££f'A      <?////?£ 


DESIGN  REQUIREMENTS 


Minimum  Equipment  Design  Life  (  &         years 

Adsorption  System  Dimensions 

Maximum  Vertical  Projection  8<^  V&rtdor-  feet 

Maximum  Ground  Surface  Coverage  B^  l/cribzr  feet 

Soil  Bearing  Capacity  /v4_          lbs/ft2 

•     •  0 

St^Tdic  Zone  •£-> 

Wind  Speed  (Maximum)  //7  S  /  £/  Cf      miles/hour 

Ground  Snow  Load  //73l_dC     lbs/ft^ 

Ambient  Air  Temperatures 

Maximum  ±j£__°F 

Minimum  w  -^       °F 
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DATA  SHEET  NO.  2 


PERFORMANCE  REQUIREMENTS 

Flow  Rate 

Minimum 

Average 

Maximum 

//  &6PM 
3  SS^PM  ■ 
4-SO  cPw- 

Water  Temperature 

Minimum 

OO    mf 

Average 

3~S  °  /? 

Maximum 

fo  V" 

lender   to  provide.    &sLrrr*.ic    &f  Cordon    nf^cenjzui 
5.    $tc!c>4ic&.(    Orouj^b     tvt      Beds, 
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DATA  SHEET  NO.  3 


Influent  ug/1  (?TB) 


Organic  Contaminant 

Min 

Avg 

Mai 

Ethylene  Dforomide  (EDB) 

'i 

Total  Organic  Carbon  (TOC) 



Zocc 

TCE 

■ 

3,8 

Toluene 

0.77 
■      I.I 

PCE 

1,1  -DOE 

1,1,2,2  -PCA 

MeClz 

o,3d~ 

3er>-zcn  c 

o.7S 

Mai  Effluent  ug/1  fPPB) 
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INFLUENT  CHEMICAL  CONDITIONS 

Min  Avg 


Mai 


Note 


pH  £%£ 

Conductivity,  MIcromhos       

Total  Hardness,  mg/I  

Total  Iron,  mg/I  

Ferric  Iron  

Ferrous  Iron  

Manganese,  mg/1  

Calcium,  mg/1 

Magnesium,  mg/I  

Sodium,  mg/I  

Potassium,  mg/1  

Copper,  mg'l  

Total  Alkalinity,  mg/I  

Hydroxide  Alkalinity  

Carbonate  Alkalinity  

Bicarbonate  Alkalinity 

Sulfate,  mg/I  

Nitrate,  mg/1  

Chloride,  mg/1  . 

Euoride,  mg/1  

Free  Carbon  Dioxide,  mg/1      

Dissolved  Oxygen,  mg/1  

Free  Chloride  Residual,  mg/1  

Silica,  mg/1  

Total  Solids,  mg/1  

T-etaJ-Dissoived-Solidsj-fng/l  ■ 

Suspended  Solids,  mg/1  

Turbidity  In  NTTTs  

Color  By  Platinum  


6.2, 


(Type  Not  Known) 


(Nitrite  <0.01) 


£>,0 


4..Z 


(Upstream  Hypochlorite 
Addition) 


Iron  believed  to  be  ferric  (groundwater  DO  >  5  ppm) 
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DATA  SHEET  NO.  4 


2.0       Product 


2.1        Media 


2. 1 . 1     Activated  Carbon  (Vendor  Specify) 

Cubic  Meters  

Cubic  Feet  

Kilograms  

Pounds 


a. 

b. 
c. 

d. 


bu  Venc/or 

Iodine  Number,  ASTMD  4607 

Maximum  Surface  Area, __ 


mg/g 


Apparent  Density,  ASTMD  2854,  ASTMD  5158 

Effective  Size  (ASTMD  2862) * mm 

Uniformity  Coefficient  (ASTMD  2862) 

Gradation: 


er/cc 


Sieve  fmm) 
2.36 

2.00 

1.70 

1.40 

1.18 

0.85 

0.60 

0.42 

0.30 

0.15 

0.07 

0.04 


Number 
8 

10 

12 

14 

16 

20 

30 

40 

50 
100 
200 
325 


Percent  Passin  2 
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DATA  SHEET  NO.  5 


22       Adsorption  Battery  Components         (Vendor  Specify) 

No.  of  Trains,  2  Beds  *L 

No.  of  Units  ^- 

Flow  (Each)  2.Z  5£_       GPM 

Flow  (Total)  4-50       GPM 

Intervals  Between  Carbon  Replacement  days 

2.2.1  Headloss  ■     ;.• 

Headloss  in  each  unit  at  rated  flow,  clean  *    f  J       Psi  per  bed 

2.2.2  Adsorption  Shell 

•i 

Steel  Indicate  Lining'    Two-pan  epoxv.  EPA  and  NSF  appi  uvea  for  potable  water  and  shall 
meet  SSPC-SP2.  SSPC-SP3,  and  SSPC-SP5  with  thickness  10-12  mils. 

Pressure  Rating  ASME  BP  V  VH  Divi  Psi 

Effective  Cross  Sectional  Area  (By  Vendor) Ft;  "     - 

Minimum  Straight  Height  (By  Vendor) Ft 

2.2.2.5  Hardware  (Vendor  Specify)  " 

2.2.3  CoUection/Underdrain  System  (Vendor  Specify) 

Nozzle  Type  h~f   \/e.r*?'(Lor  _ . 

Deflector-Plate  Type  ' 

False  Bottom  with  S.S.  Strainers  __; . 

Header  Lateral  

Header-Lateral  Distributor  w/S.S.  Strainers 

Support  for  Distributor  

Media  Support  

Total  Organic  Analyzer  

Water  Meter  

Differential  Pressure  Sensor  
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2.2.3     CoIIection/Underdrain  System  (continued) 


Interlocks  and  Manns 


i 


Pressure  Gauges  and  Sampling  Cocks  Z" '5&'r>t  p/c  Probes   /- S/'/^  -J-&  f^ed 

Valves  t 

Isolation  Joints  

Pipes  and  Fittings 

Electrical  Controls  and  Panels  

Backwash  System  

Pumps  

Carbon  Storage  and  Transfer  System  

Filter  for  carbon  fines  removal 
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PLANT:         CT>  £ 

PROJECT. 

msaQ  plum?  Fc=sPow!>t 

GENERAL 

VESSEL  SKETCH  (SECTIONS  AND  ELEVATIONS) 

|i 

1   VESSEL  PURCH'CONST.  NO 

PLANT  NO 

; 

1   VESSEL  NAME      CAZBO^    Al>SOZ&&? 

3 

PRODUCT /SERVICE 

4 

VOLUME.  CU.  FT 

5 

VERTICAL       X                     HORIZONTAL 

6 

PROCESS  DATA 

7 

OPER.  TEMP..  TOP 

•F;  30T 

•r 

3 

OPER.  PRESS. 

PSIG 

9 

DES.  TEMP..  MAX. 

•F:  MIN. 

•F 

10 

DES.  PRESS.: 

PSIG.            VACUUM 

PSIA 

11 

CONSTRUCTION 

12 

DIA.                                    ID 

OD 

13 

TANGENT  LENGTH 

OVERALL  LENGTH 

1-i 

HEADS:                       ELLIP   D 

DISHED  D                   CONE   O 

P.ANGED 

D          HEMI    O 

15 

BASIC  WIND  SPEED 

EXPOSURE 

16 

EARTHOUAKE  ZONE 

(  WIND  &.  EO 

PER  ASCE ' 

-•93) 

17 

CODE:  ASMS 

CODE  STAMP  REO'D   • 

IS 

NATL  BOARD  NO         YtX 

19 

STRESS  RELIEF  /  -PWHT- 

PERCENT  X  RAY'RADIOGRAPKY 

:o 

MATL  OF  CONST.  SHELL      SA    <=,  |  & 

-70                 HD'S     SAS6-70CLAD 

:i 

CORROSION  ALLOW  : 

;: 

AS  FURNISHED  MATERIAL  THICKNESS: 

SHELL 

13 

HEADS  (MIN.) 

CLADDING 

r.4 

SURFACE  PREP 

COATING 

25 

INSULATION  SUPPORT  TYPE 

INSUL  THICKNESS 

:6 

FIREPROOFTNG     O 

^REPROOFING  THICKNESS 

27 

SUPPORT  TYPE:                     LEGS 

D 

SKIRT  D           SADDLES 

O 

LUGS  O 

:s 

NO.  REO'D. 

O.D. 

HEIGHT 

BOLTS                    D              CHAIRS  D 

NO.                           MATL 

.j 

INTERNALS 

:■: 

DEMISTER 

32 

VORTEX  3REAXER 

33 

APPURTENANCES 

3J 

LADDERS               D 

PLATFORMS  AND  HANDRAILS 

D 

35 

AGITATION  f3Y  OTHERS) 

YES   D                         NO 

D 

36 

HEATING  f3Y  OTHERS) 

YES   O                        NO 

O 

37 

NOZZLE  SCHEDULE 

38 

ITEM           1      NO.  REO'D 

SIZE                              RATTNG/TACTNG 

DESCRIPTION 

39 

Iinlet 

40 

1  OUTLET 

■11 

1             1                1                        1 

-: 

II                                  1 

43 

Imanways 

it 

Irantjholes 

45 

Idrajns 

46 

I  VESTS 

47 

Ucitators 

48 

Iheattnc 

49 

1  LEVEL  CONTROL  NOZZLES 

50 

Isamples 

51 

1  UTILITY  CONN 

5: 

Irelief  VALVE  CONN 

53 

Itemp  GALGE 

54 

IpRESS.  CALCE 

55    1 

III                       1 

56    1 

1             1                1 

5"    1 

III                        1 

5S    1 

QUC 
BY  I 

ITATIONS  WILL  NOT  BE  CONSID 
•fRNlSHING  INFORMATION  FOR 

ERED  IF  MANUFACTURER  DOES  NOT  COMPLETE  FORM 
BLANK  SPACES. 
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SPECIFICATION  FOR 
PRE-ENGINEERED  BUILDING 


1.0 


GENERAL 


1.1 


1.2 


1.3 


1.4 


Description 

A. 


B. 


This  Section  describes  the  design,  manufacture  and  erection  of  the 
pre-engineered  building  as  shown  on  the  drawings. 

The  building  size  and  general  configuration  shall  be  as  shown  on 
the  drawings. 


Work  by  Others: 

A.  Construction  of  foundation  and  placement  of  anchor  bolts. 

Related  Sections 

Steel  Doors  and  Frames 

Overhead  Doors 

Finish  Hardware 

Architectural  Painting 


Section  (08110) 
Section  (08330) 
Section  (08710) 
Section  (09901) 


References  (Latest  Edition) 
1.  AISC 


Specification  for  the  Design,  Fabrication  and  Erection 
of  Structural  Steel  for  Buildings. 


2.  ASTM  A36  Structural  Steel 

3.  ASTM  A1 53  Zinc  Coating  (Hot  Dip)  on  Iron  and  Steel  Hardware 

4.  ASTM  A307  Carbon    Steel    Externally   Threaded    Standard    Fas- 

teners 

5.  ASTM  A325  High  Strength  Bolts  for  Structural  Steel  Joints 

6.  ASTM  A386  Zinc-coating  (Hot-Dip)  on  assembled  Steel  Products 

7.  UBC-94  "Uniform  Building  Code"  1994 
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SPECIFICATION  FOR 
PRE-ENGINEERED  BUILDING 


1.0        GENERAL  (continued) 

8.  ASTM  D2244 

9.  ASTM  A446 

10.  ASTMA490 


11. 

ASTM  A500 

12. 

ASTM  A501 

13. 

ASTM  A525 

14. 

ASTM  A529 

15. 

ASTM  A572 

16.        ASTMC665 


17. 

AWS  A2.0 

18. 

AWS  D1.1 

19. 

FS  HH-l-521 

20. 

FS  HH-l-558 

21. 

SSPC 

1.5        Svste 

m  Description 

1. 

Rigid     frame 

Instrumental    Evaluation    of    Color    Differences    of 
Opaque  Materials. 

Steel  Sheet,  Zinc-Coated  (Galvanized)  by  the  Hot-Dip 
Process,  Structural  (physical)  Quality. 

Quenched  and  Tempered  Alloy  Steel  Bolts  for 
Structural  Steel  Joints. 

Cold-Formed  Welded  and  Seamless  Carbon  Steel 
Structural  Tubing  in  Rounds  and  Shapes. 

Hot  Formed  Welded  and  Seamless  Carbon  Steel 
Structural  Tubing. 

Steel  Sheet,  Zinc-Coated  (Galvanized)  by  the  Hot-Dip 
Process,  General  Requirements. 

Structural  Steel  with  42,000  psi  (290  MPa)  Minimum 
Yield  Point. 

High  Strength  Low  Alloy  Columbium-Vanadium  Steel 
of  Structural  Quality. 

Mineral  Fiber  Blanket  Thermal  Insulation  for  Light 
Frame  Construction  and  Manufactured  Housing. 

Standard  Welding  Symbols 

Structural  Welding  Code 

Insulation  Blankets,  Thermal,  Mineral  Fiber 

Insulation.  Blocks,  Boards,  Blankets,  Felts,  Sleeving 
(Pipe  and  Tube  Covering),  and  Pipe  Fitting  Covering, 
Thermal  (Mineral  Fiber,  Industrial  Type) 

Steel  Structures  Painting  Council 


with     insulated     walls     and     insulated     gable     roof. 
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SPECIFICATION  FOR 
PRE-ENGINEERED  BUILDING 


1.0        GENERAL  (continued) 

1.6        Design  Requirements 
A.  General 


Completed  buildings  shall  be  fabricated  to  provide  completed 
structures  free  of  excessive  noise  from  wind-induced  vibrations  under 
ordinary  weather  conditions,  and  in  accordance  with  requirements  of 
the  Metal  Building  Manufacturers  Associated  "Recommended  Design 
Practices  Manual,"  current  issue,  excepting  the  following 
qualifications: 

1.  Structural  Steel:  Structural  steel  shall  be  designed  in 
accordance  with  the  latest  edition  of  AISC  "Specification  for 
the  Design,  Fabrication,  and  Erection  of  Structural  Steel  for 
Buildings,"  and  with  the  latest  edition  of  AISI  "Specification  for 
Design  of  Cold-Formed  Steel  Structural  Members." 

2.  Loadings:  Building  shall  be  designed  for  the  dead  load, 
the  specific  live  loads,  and  the  combinations  of  these  loads  as 
specified  in  UBC  1994.  Reduction  of  load  due  to  tributary 
loaded  area  will  not  be  permitted.  In  addition  to  dead  load,  the 
following  loads  shall  be  included: 


Live  Load: 


Wind  Load: 


Auxiliary  Loads: 


Seismic  Load: 


Roof  live  load  20  pounds  per  square 
foot  on  horizontal  projection. 

Based  on  UBC  1994 
Velocity:  100  mph 

Exposure  Factor:      C 
Category:  4 

Importance  Factor:   1.0 

Include  uniform  load  of  10  psf  to  allow 
"For  Weight  of  Mechanical  and  Electrical 
Equipment"  and  concentrated  loads  as 
shown  on  the  drawings. 

Based  on  UBC  1994 
Zone:  2A 

Soil  Profile  Coff:        1.2 

Importance  Factor:   1.0 
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SPECIFICATION  FOR 
PRE-ENGINEERED  BUILDING 


1.0        GENERAL  (continued) 

Snow  Load: 


Based  on  UBC  1994 

Basic  Ground  Snow  Load:  30  psf 

Snow  Exposure  Factor:  0.9 

Importance  factor  1 .0 

Framed  Openings:  Framed  openings  shall  be  designed  to 
replace  structurally  the  covering  and  framing  displaced. 
Include  door  openings  for  all  doors  specified  hereinafter. 


4. 


5. 


Welding  of  Steel: 
D1.1. 


Welding  shall  be  in  accordance  with  AWS 


Deflections:  Maximum  live  load  deflection  of  roof  sheets  shall 
not  exceed  1/1 80th  span  between  supports.  Maximum 
deflections  shall  be  based  on  sheets  continuous  across  two  or 
more  supports  with  sheets  fastened  and  fully  free  to  deflect. 
Roof  purlins  shall  have  a  depth  not  less  than  1/40  span.  Roof 
purlins  shall  have  maximum  live  load  deflection  not  greater 
than  1/180  span. 


1.7        Submittals 


Shop  Drawings 

For  all  metal  building  designs,  the  shop  drawings  shall  be 
accompanied  by  engineering  design  calculations  for  structural  and 
covering  components,  signed  by  a  registered  professional  engineer 
licensed  to  practice  in  the  state  where  the  project  is  located.  For 
computer  programmed  designs,  shop  drawings  shall  be  accompanied 
by  stress  values  and  a  certificate,  signed  by  a  registered  professional 
engineer  licensed  to  practice  in  the  state  where  the  project  is  located, 
stating  design  criteria  and  procedures  used,  listing  input-output 
descriptions,  and  attesting  to  the  adequacy  and  accuracy  of  the 
design.  The  shop  drawings  shall  have  the  following  minimum 
information: 

1.  Indicate  wall  and  roof  system  dimension,  panel  layout,  general 

construction  details,  anchorages  and  method  of  anchorage, 
method  or  installation. 


Indicate  framing  anchor  bolt  settings,  sizes,  and  locations  from 
datum  and  foundation  loads. 


Ji 
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SPECIFICATION  FOR 
PRE-ENGINEERED  BUILDING 


1.0        GENERAL  (continued) 


3.  Indicate  welded  connections  with  AWS  A2.0  welding  symbols. 
Indicate  net  weld  lengths. 

4.  Product    Data:        Provide    data    on     profiles,     components 
dimensions  and  fasteners. 

5.  Manufacturer's  standard  range  for  each  roof  and  wall  profile. 

6.  Manufacturer's  installation  instructions,  indicating  preparation 
requirements  and  assembly  sequence. 

1.8  Quality  Assurance 

A.  Fabricate    structural    steel    members    in    accordance    with    AISC    - 

Specification  for  the  Design,  Fabrication  and  Erection  of  Structural 
Steel  for  Buildings. 

1.9  Qualifications 

A.  Manufacturer:  Company  specializing  in  manufacturing  the  products 
specified  in  the  Section  with  the  minimum  of  five  years  documented 
experience. 

B.  Design  structural  components  under  direct  supervision  of  a 
Professional  Structural  Engineer  experienced  in  design  of  this  work 
and  licensed  at  the  place  where  the  Project  is  located. 

C.  Design  work  under  direct  supervision  of  a  Professional  Structural 
Engineer  experienced  in  design  of  this  work  and  licensed  at  the  place 
where  the  Project  is  located. 

1.10  Regulatory  Requirements 

A.  Conform  to  applicable  Uniform  Building  Code  for  submission  of  design 
calculations  reviewed  shop  drawings  and  Life,  Safety  Code  as 
required  for  acquiring  permit. 

B.  Cooperate  with  regulatory  agency  or  authority  and  provide  data  as 
requested. 
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SPECIFICATION  FOR 
PRE-ENGINEERED  BUILDING 


1.0 


GENERAL  (continued) 
1.11      Warranty 


B. 


Building  Warranty 

All  buildings  shall  be  guaranteed  against  water  leaks  arising  out  of  or 
caused  by  ordinary  wear  and  tear  by  the  elements  for  a  period  of  five 
years.  Leaks  caused  by  hurricane,  lightning,  tornado,  gale,  hail  storm 
or  other  unusual  phenomena  shall  not  be  deemed  to  be  ordinary  wear 
and  tear  by  the  elements. 

Finish 

The  finish  on  exterior  exposed  surfaces  of  roof  and  wall  sheets  and 
the  accessories  shall  be  guaranteed  for  a  period  of  20  years  against 
blistering,  peeling,  cracking,  flaking,  chalking,  and  chipping  and  that 
the  color  will  not  change  in  excess  of  5  N.B.S.  units  as  determined  in 
accordance  with  ASTM  D  2244. 


2.0 


PRODUCTS 


2.1         Materials  -  Framing 

A.  Structural  Steel  Members:  ASTM  A572,  Grade  50. 

Structural  Tubing:  ASTM  A500,  Grade  B 
Plate  or  Bar  Stock:  ASTM  A529. 

Anchor  Bolts:  ASTM  A307,  galvanized  to  ASTM  A386,  Class  B. 
Bolts,  Nuts,  and  Washers:  ASTM  A325,  galvanized  to  ASTM  A153. 


B. 
C. 
D. 

E. 
F. 


Welding  Materials:     AWS  D1.1;  type  required  for  materials  being 
welded. 


G.         Primer:   Hot  dipped  galvanized. 

H.  Grout:      Non-shrink  type,    premixed   compound   consisting   of   non- 

metallic  aggregate,  cement,  water  reducing  and  plasticizing  agents, 
capable  of  developing  minimum  compressive  strength  of  2400  psi  in 
two  days  and  7000  psi  in  28  days. 


JE 
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SPECIFICATION  FOR 
PRE-ENGINEERED  BUILDING 

2.0        PRODUCTS  (continued) 

2.2  Materials  -  Wall  and  Roof  System 

A.  Sheet  Steel  Stock:  ASTM  A446,  Grade  A  with  a  galvanized  coating 
conforming  to  ASTM  A525,  Grade  90  designation. 

B.  Insulation:  FS  HH-l-521,  FS  HH-l-558,  ASTM  C665,  glass  fiber  type, 
faced  with  reinforced  white  vinyl  UL  flame  spread  classification  of  25 
or  less,  friction  fit,  smoke  spread  less  than  40. 

C.  Joint  Seal  Gaskets:  Manufacturer's  standard. 

D.  Fasteners:  Manufacturer's  standard  type,  galvanized  to  ASTM  A386 
1.25  oz/sq  ft  finish  to  match  adjacent  surfaces  when  exterior  exposed. 

E.  Sealant:  Manufacturer's  standard,  non-staining,  elastomeric. 

2.3  Plastic  Skylight 

A.  Single  Dome:  Acrylic  plastic,  clear 

B.  Nominal  Size:  As  scheduled  on  the  drawings 

C.  Unit  Frame:  Extruded  aluminum,  thermally  broken,  integral 

curb  frame  with  integral  condensation  drainage 
gutter. 

D.  Support  Curb:  Aluminum  sandwich  construction  with  flange  for 
anchorage  to  roof  deck. 

2.4  Fabrication  -  Wall  and  Roof  Systems 

A.  Siding:        shall    be    24    gauge    minimum    metal    thickness,    with 

configurations   for   interlocking    ribs   for   securing    adjacent   sheets, 
concealed  fastener  system. 
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SPECIFICATION  FOR 
PRE-ENGINEERED  BUILDING 


2.0        PRODUCTS  (continued) 
B. 


2.5 


Roofing:  shall  be  24  gauge  minimum  metal  thickness,  standing  seam 
configuration.  Depth  of  configuration  shall  be  the  building 
manufacturer's  standard  provided  all  design  criteria  are  met. 


C.  Liner:  shall  be  24  gauge  minimum  metal  thickness,  flat  profile. 

D.  Soffit  Panels:  shall  be  24  gauge  minimum  metal  thickness,  V  crimped 
profile,  perforated  for  ventilation. 

E.  Girts/Purlins:  Rolled  formed  structural  shape  to  receive  siding,  roofing 
and  liner  sheet. 

F.  Internal  &  External  Corners:  Same  material  thickness  and  finish  as 
adjacent  material,  profile  (brake  formed)  shop  cut  and  factory  mitered 
to  required  angles.  Back  brace  mitered  internal  corners  with  22 
gauge  thick  sheet. 

G.  Expansion  Joints:  Same  material  and  finish  as  adjacent  material 
where  exposed,  22  gauge  thick,  (manufacturer's  standard  brake 
formed)  (infill)  type,  of  profile  to  suit  system. 

H.  Flashing,  Closure  Pieces,  Facia,  Infills  and  Caps:  Same  material  and 

finish  as  adjacent  material,  profile  to  suite  system. 

I.  Fasteners:        To    maintain    load    requirements,     and    weathertight 

installation,  same  finish  as  cladding,  non-corrosive  finish. 

J.  Ventilator:    Gravity  type,  low  profile  complete  with  base,  bird  screen, 

hood  and  flashing. 

K.  Wall  Louvers:  Type  "Z"  blade  design,  same  finish  as  adjacent 
material  with  steel  mesh  bird  screen  and  frame. 

Fabrication  -  Gutters  and  Downspouts 

A.  Fabricate  of  same  material  and  finish  as  roofing  metal. 

B.  Form  gutters  and  downspouts  and  scuppers  of  profile  and  size 
indicated  to  collect  and  remove  water.  Fabricate  with  connection 
pieces. 
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SPECIFICATION  FOR 
PRE-ENGINEERED  BUILDING 


2.0        PRODUCTS   (continued) 


C.  Form  sections  in  maximum  possible  lengths.  Hem  exposed  edges. 
Allow  for  expansion  at  joints. 

D.  Fabricate  support  straps  of  same  material  and  finish  as  roofing  metal, 
color  as  selected. 

2.6        Finishes 

A.  Framing  Members:  clean,  prepare,  and  galvanize  to  ASTM  A386, 
Class  B. 

B.  Exterior  Surfaces  of  Wall  and  Roof  Components  and  Accessories: 
Precoated  enamel  on  steel  of  modified  silicone  finish,  color  as 
selected  from  manufacturer's  standard  range. 

C.  Interior  Surfaces  of  Wall  and  Roof  Component  and  Accessories: 
Precoated  enamel  on  steel  of  modified  silicone  finish,  color  as 
selected  from  manufacturer's  standard  range. 

D.  Vinyl  Vapor  Barrier  at  Interior  Face  of  Insulation:  White. 
30        EXECUTION 

3.1  Examination 

A.  Verify  site  conditions. 

B.  Verify  that  foundation,  floor  slab,  mechanical  and  electrical  utilities, 
and  placed  anchors  are  in  correct  position. 

3.2  Erection  -  Framing 

A.  Erect  framing  in  accordance  with  AISC  Specification. 

B.  Provide  for  erection  and  wind  loads.  Provide  temporary  bracing  to 
maintain  structure  plumb  and  in  alignment  until  completion  of  erection 
and  installation  of  permanent  bracing.  Locate  braced  bays  as 
indicated. 

C  Set  column  base  plates  with  non-shrink  grout  to  full  plate  bearing. 
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SPECIFICATION  FOR 
PRE-ENGINEERED  BUILDING 


3.0        EXECUTION  (continued) 
D. 


Do  not  field  cut  or  alter  structural   members  without  approval  of 
Architect/Engineer. 


E.  After  erection,  prime  weld,  abrasions,  and  surfaces  not  galvanized. 

3.3  Erection  -  Wall  and  Roofing  Systems 

A.  Install  in  accordance  with  manufacturer's  instructions. 

B.  Exercise  care  when  cutting  prefinished  material  to  ensure  cuttings  do 
not  remain  on  finish  surface. 

C.  Fasten  cladding  system  to  structural  supports,  aligned  level  and 
plumb. 

D.  Locate  end  laps  over  supports.  End  laps  minimum  two  inches.  Place 
sidelaps  over  bearing. 

E.  Provide  expansion  joints  where  indicated. 

F.  Use  concealed  fasteners. 

G.  Install  insulation  and  vinyl  vapor  barrier  utilizing  clips  or  fasteners  for 
attachment.  Place  wire  mesh  under  vinyl  for  support  between  framing 
members. 

H.  Install  sealant  and  gaskets  to  prevent  weather  penetration. 

I.  System:    Free  of  rattles,  noise  due  to  thermal  movement  and  wind 

whistles. 

3.4  Erection  -  Gutter  and  Downspout 

A.  Rigidly  support  and  secure  components.  Joint  lengths  with  formed 
seams  sealed  water  tight.   Flash  and  seal  gutters  to  downspouts. 

B.  Apply  bituminous  paint  on  surfaces  in  contact  with  cementitious 
materials. 


C. 


Slope  gutters  minimum  1/4  inch/ft. 
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SPECIFICATION  FOR 

PRE-ENGINEERED  BUILDING 

3.0        EXECUTION  (continued) 

D.         Install  splash  pads. 

3.5        Erection  -  Skylight 

A.          Install  in  accordance  with  manufacturer's  instructions. 

B.          Coordinate  with  installation  of  roofing  system  and  related  flashings. 

3.6 


3.7 


C.  Apply  bituminous  paint  on  aluminum  surfaces  of  units  in  contact  with 
dissimilar  metals. 

D.  Provide  weathertight  installation. 
Installation  -Accessories 

A.  Install   door  frame,    door,    overhead    door,    window   and    glass,    in 
accordance  with  manufacturer's  instructions. 

B.  Seal  wall  and  roof  accessories  watertight  and  weather  tight  with 
sealant  in  accordance  with  manufacturer  recommendation. 

Tolerances 

A.  Framing  Members:   1/4  inch  from  level;  1/8  inch  from  plumb. 

B.  Siding  and  Roofing:   1/8  inch  from  true  position. 
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SPECIFICATION  FOR  LIQUID 
STORAGE  TANKS 


IS 

1.0  GENERAL 

1.1  DESCRIPTION 

1.1.1  This  specification  covers  the  mechanical  design,  materials,  fabrication,  and  testing  of 
atmospheric  and  low  pressure  shop-fabricated  welded  steel  storage  tanks. 

1.1.2  Tanks  are  to  be  fabricated,  supplied,  and  tested,  complete  with  all  accessories,  in 
accordance  with  the  tank  drawings.  In  case  of  conflict,  the  tank  drawings  take 
precedence  over  this  specification. 


1.2  RELATED  SECTIONS 
Section  01041 
Section  01060 
Section  01300 
Section  09870 
Section  09900 


Project  Coordination 

Regulatory  Requirements 

Submittals 

Interior  Lining  System  for  Steel  Storage  Tanks 

Shop  and  Field  Coating 


1 .3        REFERENCE  STANDARDS  (Latest  Edition) 

1.3.1  Tanks  purchased  under  this  specification  shall  be  designed,  fabricated,  inspected, 
and  tested  in  accordance  with  API  Standard  650,  Welded  Steel  Tanks  for  Oil 
Storage,  and  applicable  appendices,  hereafter  referred  to  as  API-650,  with 
modifications  as  outlined  in  this  specification.  Appendix  J  of  API-650  shall  apply 
except  where  more  stringent  requirements  are  specified  on  the  drawing  or  in  this 
specification.  The  applicable  industry  standards  listed  below  shall  also  be 
considered  as  part  of  this  specification. 

1.3.2  American  Petroleum  Institute  (API) 

A.  API  Std  650  Welded  Steel  Tanks  for  Oil  Storage 

B.  API  Std  2000  Venting  Atmospheric  and  Low  Pressure  Storage  Tanks 
1.33      American  Society  of  Mechanical  Engineers  (ASME) 

A.  Section  VIII  Div.  1        Pressure  Vessels 


B. 


Section  IX 


Welding  Qualifications 
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SPECIFICATION  FOR  LIQUID  STORAGE  TANKS 


1.0  GENERAL  (continued) 

1.3.4  ASTM 

1.35  ANSI  B16.5 

1.4  QUALITY  ASSURANCE 


American  Society  for  Testing  and  Materials 
Steel  Pipe  Flanges  and  Flange  Fittings 


1.4.1  Manufacturer's  standard  quality  assurance/quality  control  procedures  and/or 
inspection  surveillance  plan  shall  apply.  A  copy  of  the  quality  plan  shall  be  available 
at  the  fabricator's  facility  for  review  by  the  Owner/Engineer. 

1.4.2  As  a  minimum,  the  Owner/Engineer  shall  be  notified  at  least  five  (5)  business  days 
in  advance  of  any  major  milestone  event  (such  as  plate  rolling,  long  seam  welding, 
hydrotest,  etc.)  before  these  activities  can  start,  unless  previously  agreed  otherwise. 

1.5  SUBMITTALS 

1.5.1  All  drawings,  test  reports,  and  other  required  documentation  shall  be  submitted  to 
the  Owner/Engineer  either  for  approval  or  for  the  record  in  accordance  with  Jacobs 
Appendix  E,  Vendor  Data  Requirements  Form,  and  with  Section  01300  as 
applicable.  Any  exceptions  taken  by  the  fabricator  to  the  drawings  or  data  requested 
shall  be  pointed  out  in  the  proposal. 

1.5.2  The  purchase  order  number,  tank  item  number,  and  tank  service  description  shall 
appear  on  each  and  every  vendor  drawing. 

1.5.3  As  a  minimum,  the  fabricator's  drawings  shall  include  the  following: 

A.  Testing  procedures  used 

B.  Materials,  wall  thicknesses,  and  tank  weights 

C.  Design  conditions  and  corrosion  allowances 

D.  Internal  and  external  coatings  and/or  linings 

1.6  DEFINITIONS 

1 .6.1     "Owner"  Owner  or  the  Owner's  Representative 

Design  Engineer 
Manufacturer,  fabricator,  supplier  or  subcontractor 


1.6.2  Engineer 

1.6.3  Contractor 
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SPECIFICATION  FOR  LIQUID  STORAGE  TANKS 


1.0        GENERAL  (continued) 

1 .7         PREPARATION  FOR  SHIPMENT 

1.7.1  The  fabricator's  standard  preparation  for  shipment  of  shop  fabricated  tanks  is 
acceptable  with  the  addition  of  the  requirements  listed  below. 

1.7.2  All  tanks  shall  be  dry,  thoroughly  cleaned  inside  and  outside,  and  free  of  all  dirt  and 
loose  foreign  material. 

1.7.3  All  machined  surfaces  shall  be  protected  with  a  good  grade  of  rust  preventative.  All 
openings  shall  be  covered  with  appropriate  shipping  covers.  Blinded  nozzles  and 
manways  shall  be  shipped  with  blinds  and  service  gaskets  bolted  in  place. 

1.7.4  Suitable  temporary  supports,  marked  and  tagged  for  removal  after  tank  installation, 
shall  be  provided  to  prevent  damage  during  shipment. 

1.7.5  Any  tank  internals  or  other  appurtenances  not  installed  by  the  fabricator  shall  be 
crated,  boxed,  and  loaded  in  a  manner  that  will  protect  all  parts  from  damage  or  loss 
in  transit  and  shall  be  shipped  so  that  they  arrive  at  the  erection  site  prior  to  or  with 
the  tank. 


2.0 


2.1 


PRODUCT 


MATERIALS 


2.1.1  Materials  to  be  used  will  be  specified  on  the  tank  drawing.  If  these  materials  are  not 
specified  by  their  ASTM  designation,  including  grade,  the  vendor  shall  so  specify  in 
his  proposal. 

2.1.2  Unless  otherwise  specified  on  the  tank  drawing,  the  tank  fabricator  is  free  to  propose 
any  material  listed  in  API-650  suitable  for  the  temperatures  and  service  conditions 
specified  on  the  drawing,  subject  to  Owner/Engineer  approval. 

2.1.3  Structural  parts  (ladders,  platforms,  handrails,  etc.)  shall  be  hot-dipped  galvanized  in 
accordance  with  ASTM  A-123,  unless  otherwise  specified  on  the  tank  drawing. 


2.2 


DESIGN 


2.2.1     Any  specified  corrosion  allowance  shall  be  added  to  the  tank  components  as  follows: 
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SPECIFICATION  FOR  LIQUID  STORAGE  TANKS 


2.0        PRODUCTS  (continued) 


A.  To  the  calculated  thickness  of  shell  and  roof  plates. 

B.  To  the  minimum  nominal  thickness  specified  for  the  bottom  plates. 

C.  To  the  minimum  nominal  wall  specified  for  nozzles  and  manways. 

2.2.2  For  operating  temperatures  above  two  hundred  degrees  Fahrenheit  (200°F),  design 
shall  be  in  accordance  with  Appendix  M  of  API-650. 

2.2.3  Loadings  from  wind,  snow,  and  rainfall  shall  be  in  accordance  with  UBC  1994. 
Earthquake  loading  shall  be  in  accordance  with  API-650,  Appendix  E. 

2.2.4  Bottom  Design 

A.  The  tank  bottom  shall  be  flat  with  continuous  double  fillet  welded  attachment 
between  bottom  plates  and  shell  plates,  unless  otherwise  specified. 

B.  Where  the  tank  bottom  is  not  fully  supported  on  the  foundation,  the  bottom 
and  any  reinforcement  of  the  bottom-to-shell  joint  shall  be  designed  in 
accordance  with  ASME  Section  VIII  Division  1,  as  applicable.  Tank  supports 
shall  be  designed  in  accordance  with  accepted  industry  practice. 

2.2.5  Shells  shall  have  full  penetration  double  butt  welded  seams  and  minimum  shell  plate 
thickness  as  calculated  in  accordance  with  API-650. 

2.2.6  Roof  Design 

A.  Self-supporting  roofs  for  tanks  with  no  internal  coating  shall  have  lap  welded 
roof  joints  with  the  weld  on  the  top  side  only. 

B.  Self-supporting  roofs  for  tanks  with  internal  coatings  shall  have  either  full 
penetration  butt  welded  seams  or  lap  welded  joints  with  welds  on  both  top 
and  bottom  of  the  roof  plates,  unless  otherwise  stated  on  the  drawing.  The 
fabricator  shall  propose  the  method  of  welding  which  is  most  economical  or 
feasible  in  the  quotation. 

C.  Top  angle  is  required.  The  joint  between  the  roof  plates  and  the  top  angle 
shall  be  non-frangible. 
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SPECIFICATION  FOR  LIQUID  STORAGE  TANKS 


2.0        PRODUCTS  (continued) 

2.2.7  Nozzles  and  Manways 

A.  The  number,  size  and  service  of  nozzles  and  manways  will  be  shown  on  the 
tank  drawing.  Minimum  nominal  diameter  of  flanged  nozzles  shall  be  1.5". 

B.  The  bolt  holes   on   nozzle  flanges  shall   straddle  vertical   or   north-south 
centerlines,  as  applicable. 

C.  Openings  shall  not  be  located  in  weld  seams,  and  reinforcing  pads  shall  not 
overlap  seams. 

D.  Unless  specified  otherwise,  shell  nozzles  shall  have  an  elevation  above  the 
bottom  the  same  as  those  shown  in  API-650  defined  as  "Regular  Type". 

E.  Manways  and  blinded  nozzles  shall  be  furnished  with  covers  or  blinds, 
bolting,  and  gaskets  by  the  fabricator. 

F.  Manways  with  covers  heavier  than  the  minimum  thicknesses  given  in  API- 
650  Table  3-3  shall  be  provided  with  manway  davits. 

2.2.8  Reinforcing  pads  shall  have  one  fourth  inch  (1/4")  NPT  tell-tale  holes  located  at  the 
low  point  of  the  pad.  If  the  pad  is  split,  each  section  shall  have  one  hole. 

2.2.9  When  specified,  draw  off  sumps  will  be  provided  in  accordance  with  API-650. 

2.2.10  If  the  joint  between  the  roof  plates  and  the  top  angle  is  not  frangible,  the 
manufacturer  shall  check  emergency  venting  requirements  in  accordance  with  API 
Standard  2000,  and  advise  Owner/Engineer  what  measures  should  be  taken  to 
comply,  as  required. 

2.2.11  Vent  connections  or  manways  located  in  the  center  of  the  roof  shall  be  designed  to 
act  as  the  scaffold  cable  support.  Tanks  without  such  connections  shall  be  provided 
with  an  API-650  standard  scaffold  cable  support. 

2.2.12  Gauge  hatches,  if  specified,  shall  be  self-closing  and  non-sparking  with  a  manual 
hold  down  feature. 

2.2.13  If  specified  on  the  drawing,  a  ground  level  reading,  vapor  tight,  automatic  liquid  level 
gauge  shall  be  installed  by  the  tank  manufacturer. 
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SPECIFICATION  FOR  LIQUID  STORAGE  TANKS 


2.0        PRODUCTS  (continued) 

2.2.14  Ladders,  Platforms,  and  Handrails 

A.  Tank  vendor  shall  furnish  ladders,  platforms,  and  associated  handrails  and 
toe  plates  as  specified  on  the  tank  drawing. 

B.  If  specified  on  the  drawing,  a  platform  of  minimum  size  30"  x  42"  shall  be 
installed  at  the  top  of  the  ladder. 

C.  Handrails  shall  extend  on  either  side  of  the  platform  and  along  the  perimeter 
of  the  roof  at  least  six  feet  beyond  any  tank  roof  work  area. 

D.  Ladders  and  platforms  shall  be  attached  to  the  tank  by  bolted  connections  to 
welded  support  clips.  Ladders  and  platforms  shall  be  trial  fit  in  the  shop, 
match  marked,  disassembled,  and  shipped  loose  with  the  tank  for  field 
installation. 

2.2.15  Grounding  lugs  and  lifting  lugs  shall  be  provided  by  tank  fabricator. 

2.2.16  A  nameplate  shall  be  furnished  in  accordance  with  API-650,  and  the  tank  item 
number  shall  be  stamped  on  this  nameplate. 


3.0  EXECUTION 

3.1  PREPARATION 
3.1.1     Welding 

A.  All  welding  procedures,  welders,  and  welding  operators  shall  be  qualified  in 
accordance  with  ASME  Code,  Section  IX,  as  supplemented  by  API  650. 

B.  All  welding  procedure  specifications  proposed  for  use  by  the  fabricator  shall 
be  submitted  for  approval  by  Owner/Engineer,  along  with  accompanying 
procedure  qualification  records  and  weld  map,  prior  to  welding. 
Owner/Engineer  reserves  the  right  to  approve  welder's  performance 
qualification  tests. 

C.  The  selection  of  welding  process  is  the  responsibility  of  the  fabricator,  in 
accordance  with  this  specification  and  subject  to  Owner/Engineer  approval. 

D.  All  exposed  clips,  gussets,  and  structural  members  shall  be  seal  welded  to 
their  supporting  members. 
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SPECIFICATION  FOR  LIQUID  STORAGE  TANKS 


3.0        EXECUTION  (continued) 

3.1.2     All  exposed  edges  of  cut  surfaces  shall  be  ground  smooth  with  corners  rounded. 
This  includes  manway  and  nozzle  necks  inside  the  tank. 

3.2        INSTALLATION 

3.2.1     The  foundation  will  be  flat  concrete  mat  with  anchor  bolts.    Anchor  bolt  holes  shall 
straddle  north-south  centerlines. 


3.2.2  The  foundation  will  be  provided  by  others.  Setting  of  the  finished  tank  on  the 
foundation  will  be  by  others. 

3.2.3  The  underside  of  the  tank  bottom  shall  be  shop  painted  or  coated  by  the  fabricator 
and  shall  be  clean  and  free  of  dirt,  foreign  material,  etc.  prior  to  erection. 

3.3        QUALITY  CONTROL 

3.3.1  Tanks  shall  be  subject  to  examination,  inspection,  and  testing  as  required  by  the 
referenced  API  standards  and  Owner/Engineer's  requirements  as  shown  on  the  tank 
drawing.  A  full  hydrostatic  test  is  required  unless  otherwise  specified.  The 
Owner/Engineer  may  also  check  any  plates  for  thickness  or  for  laminations. 

3.3.2  The  Owner/Engineer  or  his  representative  shall  have  access  to  inspect  the  tank 
construction  and  witness  all  testing.  Inspection  or  waiver  of  inspection  shall  not 
relieve  the  fabricator  from  full  compliance  with  the  specifications  and  the  referenced 
codes  and  standards. 

3.3.3  Shop  testing  and  final  inspection,  including  any  necessary  repairs,  shall  take  place 
before  the  application  of  any  specified  coatings  or  linings. 

3.3.4  Prior  to  testing,  all  welded  joints  shall  be  free  of  scale,  splatter,  slag,  oil,  dirt,  burrs, 
and  other  foreign  substances.  After  the  hydrostatic  test,  the  inside  of  the  tank  shall 
be  cleaned  and  free  of  mud,  grit,  and  water.  Where  internal  linings  or  coatings  are 
specified,  particular  care  should  be  taken  in  preparing  internal  surfaces  suitable  for 
coating  per  coating  manufacturer's  instructions. 

3.3.5  Inspection  of  welds  by  sectioning  or  plugging  is  not  permitted. 

3.3.6  Radiography,  magnetic  particle  inspection,  liquid  penetrant  inspection,  and  air/soap 
testing  as  specified  in  the  documents  shall  be  in  accordance  with  API-650  and 
accepted  industry  practice. 

3.3.7  When  testing  welds  attaching  large  reinforcing  pads  on  thin  walls,  the  tank  fabricator 
shall  control  test  pressure  to  prevent  distortion  of  the  tank  shell. 
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SPECIFICATION  FOR  CONTROL 
SYSTEM  GENERAL  REQUIREMENTS 


1.0 


1.1  PURPOSE 

The  purpose  of  this  specification  is  to  define  the  minimum  acceptable  requirements  for 
the  control  system  for  the  Extraction  Wells  and  Reinjection  Wells  associated  with  the 
MMR-  Plume  Response  Projects.  Vendor  is  requested  to  supply  the  complete  Control 
System  through  it's  organization  and  clearly  state  which  components  that  will  not  be 
furnished.  Provide  company  name  and  address  for  any  sub-vendors  proposed. 

This  includes  the  Control  System,  Personal  Computers  and  software  to  monitor  and 
control  the  overall  operation  of  this  project  to  meet  the  requirements  established  on  the 
P&ID's,  Instrument  Index,  Instrument  data  sheets,  and  applicable  Federal,  State  and 
local  codes  and  standards. 

1.2  DESCRIPTION 

This  Specification  covers  the  requirements  for  labor,  materials,  and  services  necessary 
to  the  manufacture,  test  and  deliver  a  real  time  control  system  as  specified  herein.  The 
PLC  shall  include  Process  I/O  assemblies  at  the  remote  sites,  the  Control  Module  at  the 
Treatment  Plant  Control  Room,  a  personal  computer  based  man-machine  interface 
(MMI),  an  alarm  printer,  a  system  printer,  uninterruptible  power  supply,  a  communication 
network  as  required,  and  all  other  equipment  and  appurtenances  required  for  a 
complete  and  operable  system. 

1.2.1     Vendor's  Responsibility 

A.  System  hardware 

System  software 


B. 
C. 

D. 

E. 
F. 


Capability  to  communicate  with  remote  I/O  assemblies,  "Man-Machine  Interface 
(MMI)"  and  other  PLC  s  utilized  in  the  treatment  processes. 

System  checkout  at  the  jobsite  including  labor  and  materials. 

System  as-built  documentation 

Uninterruptible  Power  Supply  (UPS) 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 

1.0        GENERAL  (continued) 

G.         Recommendation  of  spare  parts 

H.         Test  equipment  required  for  shop  and  site  acceptance  test 

I.  All  hardware  and  software  required  to  guarantee  communication  performance 

and  protect  against  electrical  interference. 

1 .2.2     Work  not  included 


A. 


Installation 


B.  Field  wiring 

C.  System  configuration 

D.  Communication  Network 

1.2.3  These  projects  consist  of  two  of  several  identified  plumes  in  the  existing  groundwater 
that  requires  remediation.  A  set  of  extraction  wells  installed  will  be  utilized  to  contain 
the  growth  of  the  plume.  Flow  from  each  well  will  be  on  flow  control  with  the  use  of 
magnetic  flow  meters  and  electrical  /  electronic  control  valves.  The  monitoring  of  the 
water  level  in  each  well  shall  utilize  ultrasonic  or  capacitance  technology.  The 
discharge  of  each  well  pump  will  go  into  a  common  double  walled  header  back  to  a 
treatment  facility. 

The  treatment  facilities  will  consist  of  packaged  processes  where  the  instrumentation 
will  be  provided  by  the  process  vendor.  There  will  be  some  flow,  level  and  pressure 
instruments  as  designated  on  the  P&ID's  that  are  not  part  of  equipment  vendors 
scope.  A  subcontract  will  be  issued  for  the  EPC  work  in  the  treatment  facilities  and 
not  part  of  this  specification. 

The  water,  after  treating,  will  collect  in  an  effluent  tank.  The  water  will  then  be 
pumped  through  a  header  system  to  a  series  of  reinjection  wells.  Again,  magnetic 
flow  meters  with  a  control  valve  will  control  the  flow  back  into  the  well.  Water  level  will 
also  be  monitored. 

The  attached  P&ID's  will  provide  the  basis  for  the  inquiry  and  evaluation  of  the 
supplier's  bid.  The  exact  type  and  count  will  be  provided  at  the  time  of  issuing  a 
purchase  order  to  the  successful  supplier. 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 

1.0        GENERAL  (continued) 

The  process  controls  will  be  a  PC  based  system  utilizing  PLC  as  the  control 
equipment.  I/O  will  be  remote  by  being  installed  at  each  MCC  Building  and 
communicating  to  the  central  processor  in  the  treatment  unit's  control  room.   Local 
control  plan  is  to  have  the  capability  of  using  a  lap  top  PC  at  the  MCC  buildings.   Data 
Hiway  will  utilize  fiber  optic  cable  between  MCC  Building  and  Central  Control  Room. 
The  system  will  have  the  capability  of  data  logging,  retaining  system  data  in  memory, 
even  with  the  loss  of  power  and  the  capability  of  remote  alerting  on  detection  of 
problems.  Each  project  will  have  it's  own  control  system  but  have  the  capability  to 
access  data  of  the  other  project.  Security  of  accessing  data  will  be  built  into  the 
overall  system  software.  Jacob  Engineering  will  be  responsible  for  the  programming 
and  configuration  of  the  PLC  system. 

1.3  RELATED  SECTIONS 

Section  01300  Submittals 

Section  01041  Project  Coordination 

Section  01060  Regulatory  Requirements 

Section  01600  Materials  and  Equipment 

1 .4  REFERENCE  STANDARDS  (LATEST  EDITION) 

All    work  of  this  section  shall  comply  with  applicable  portions  of  the  following  codes 
and  standards: 

A.  American  National  Standards  Institute  (ANSI) 

B.  Electronic  Industries  Association  (EIA) 

C.  Instrument  Society  of  America  (ISA) 

D.  Institute  of  Electrical  &  Electronic  Engineers  (IEEE) 

E.  National  Electrical  Code  (NEC) 

F.  National  Electrical  Manufacturers  Association  (NEMA) 

G.  National  Fire  Protection  Association  (NFPA) 

H.  Scientific  Apparatus  Makers  Association  (SAMA) 

I.  Underwriters  Laboratories  (UL) 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 


1.0        GENERAL  (continued) 

1.5  QUALITY  ASSURANCE 

The  accuracy  of  each  instrumentation  system  or  loop  shall  be  determined  as  a 
probable  maximum  error;  this  shall  be  the  square  root  of  the  sum  of  the  squares  of 
certified  "accuracy's"  of  the  designated  components  in  each  system,  expressed  as  a 
percentage  of  the  actual  span  or  value  of  the  measured  variable.  Each  individual 
instrument  shall  have  a  minimum  accuracy  of  +  0.5  percent  of  full  scale  and  a 
minimum  repeatability  of  +  0.25  percent  of  full  scale  unless  otherwise  specified. 
Instruments  which  do  not  meet  or  exceed  these  criteria  are  not  acceptable. 

1.6  SUBMITTALS 

All  submittals  shall  be  in  accordance  with  the  attached  Appendix  "E"  and  Section  No. 
01300,  Submittals. 

1.7  WARRANTIES 

All  equipment  and  systems  shall  be  provided  with  warranties  for  a  minimum  period  of 
one  (1)  year.  Warranty  period  shall  commence  on  the  date  of  owners  acceptance. 

Field  services  shall  be  performed  within  5  calendar  days  after  notification  by  the 
Project  Manager. 

1 .8  DELIVERY,  STORAGE  AND  HANDLING 

All  equipment  delivered  and  placed  in  storage  shall  be  stored  with  protection  from 
weather,  humidity  and  temperature  variations,  dirt  and  dust  or  other  contaminants. 
Storage  and  handling  efforts  shall  ensure  the  protection  of  the  equipment  from 
mechanical  damage. 

Vendor  shall  be  responsible  for  preparation  of  the  equipment  for  shipment  to  the 
system  integrator/jobsite.  Shipping  procedures  shall  be  as  specified  in  Standard 
Provisions. 


2.0        PRODUCTS 


2.1         ENVIRONMENTAL  CONDITIONS 


2.1.1  Equipment  and  materials  shall  be  suitable  for  indoor/outdoor  service  under  the  plant 
site  conditions.  Equipment  sensitive  to  dust  and  moisture  shall  be  enclosed  in  a 
manner  that  provides  maximum  protection  from  airborne  dust  and  moisture. 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 


2.0        PRODUCTS  (continued) 

2.1.2  Treatment  plant  remote  operations  controller  and  remote  I/O  will  be  installed  in 
Purchaser's  ventilated  air  conditioned/heated  control  room.  As  a  minimum,  the 
equipment  shall  be  designed  to  operate  under  the  following  conditions: 

A.  Temperature  Range:  Zero  to  40  degrees  C. 

B.  Relative  Humidity:  95  percent  (non-condensing). 
2.2        REMOTE  INPUT/OUTPUT  MODULES  (I/O) 

2.2.1     General  Requirements 

Remote  operations  controller  shall  be  Manufacturer's  standard  design  and  suitable  to 
meet  the  requirements  noted  herein.  Features  shall  include: 

A.  Modularization:  The  remote  I/O,  communication  interfaces,  and  power 
supplies  shall  be  designed  and  constructed  in  a  modular  manner  for  ease  of 
module  removal  or  replacement.  A  positive  means  of  securing  the  module  in 
place  shall  be  provided  to  assure  proper  circuit  connection  and  rigidity  during 
operation.  Modules  shall  be  removable  under  power  without  damage  to  the 
card  or  the  electronics.  Overall  design  shall  be  such  that  the  modules  required 
for  system  expansion  can  be  added  to  provide  additional  capacity  and  new 
functions. 

B.  Connection  Between  Units:  All  connections  between  Master  Processor,  I/O 
modules,  I/O  power  supply  and  programming  equipment  shall  be  of  industrial 
duty  plug  connectors  which  can  be  easily  disconnected.  In  addition,  they  shall 
be  keyed  and  of  different  plug  types  to  protect  against  improper  connection. 

C.  Power  Supply 

•  Remote  operations  controller  shall  be  suitable  for  operation  on  unregulated 
electric  power  at  120  VAC  plus  10  percent,  60  hertz  plus  five  percent.  If 
regulation,  isolation  or  other  voltage  levels  are  required  for  proper 
operation,  devices  to  accomplish  this  function  shall  be  provided  within  the 
unit  (System  will  have  backup  power). 

•  Indicating  LED  shall  be  provided  to  indicate  the  operating  status  of  the 
supply  unit. 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 

2.0        PRODUCTS  (continued) 

•  Vendor  to  advise  power  supply  and  system  grounding  requirements. 
2.2.2     Input/Output  Modules 

A.  General 

•  Modules  shall  be  rack-mounted  in  either,  the  central  control  panel  or  NEMA 
12  cabinets.  Normal  operation  shall  be  achieved  without  forced  ventilation. 
Enclosures  shall  be  sized  to  allow  the  capability  of  modular  expansion. 

•  Analog  and  discrete  input  modules  shall  be  mounted  adjacent  to  one 
another  in  rows.  Wireways  shall  be  supplied  inside  the  enclosure. 
Terminal  points  shall  be  mounted  in  the  same  enclosure. 

•  Analog  and  discrete  output  modules  shall  be  mounted  adjacent  to  one 
another  in  rows  in  the  rest  of  the  enclosure  described  above  for  input 
modules.  Other  enclosure  features  listed  above  for  input  modules  shall  be 
applicable  for  output  modules. 

B.  Analog  and  Discrete  Inputs 

Inputs  shall  have  the  following  features: 

•  Optical  isolation  of  1600  RMS  volts  between  power  and  logic  signals. 

•  An  integral  "LED"  light  indicating  the  status  of  field  input. 

•  Heavy-duty,  600  volt  screw  terminal  points. 

•  Suitable  for  rack  mounting. 

•  Operable  from  different  voltages: 

MCC  Inputs-  120  VAC  60  hertz 

Field  Instruments  -  120  VAC  60  hertz  power  supply 

Start/Stop-  120  VAC  60  hertz 

Selector  Switch  -  24  V  DC 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 


2.0        PRODUCTS  (continued) 


C. 


Field  Instruments  -  4-20mA  or  1-5  V  DC 

Piping  &  Instrument  Diagram  (P&ID's) 

[See  for  quantities  of  each].    Vendor  shall  add  20  percent  for  spares  and 
round  up  to  nearest  Manufacturer's  grouping. 

•  Input  modules  shall  be  plug-in  type,  replaceable  without  disturbing  any  hard 
wiring,  vibration  resistant  and  locked  into  position  with  screws  or  similar 
means. 

•  A  termination  section  for  wiring  external  I/O  shall  be  provided,  to  which  the 
I/O  modules  shall  be  prewired. 

•  Each  terminal  block  shall  be  capable  of  accommodating  a  minimum  of  two 
No.  16  wires  on  each  side.  Minimum  terminal  width  shall  be  3/8-inch  and 
the  minimum  clearance  between  terminal  block  strips  shall  be  5-inches. 
Terminal  identification  shall  incorporate  Purchaser's  wire  numbers. 

•  A  terminal  strip  shall  be  provided  for  customer  cable  termination  for 
marshaling  of  vendor  wiring. 

•  Front  panels  which  contain  labeling  fields  for  identifying  Purchaser  inputs 
with  applicable  tag  number  and/or  name  shall  be  provided. 

Analog  and  Discrete  Outputs 

Outputs  shall  have  the  following  features: 


Optical  isolation  of  1600  RMS  volts  between  power  and  logic  signals. 

Protection  from  transient  voltage  surge. 

Heavy-duty,  600  volt  terminal  points. 

Suitable  for  rack  mounting. 

Operable  from  different  voltages: 

MCC  Outputs  -  1 20  VAC  60  hertz 

Annunciator  -  24  V  DC 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 

9/23/96 


REV  NO.  NO:   13400 


PAGE     8     OF    1! 


SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 

2.0        PRODUCTS  (continued) 

Field  Instruments  -  120  VAC  60  hertz  power  supply 

Field  Instruments  -  4-20mA  or  1-5  V  DC 

[See  attached  P&ID's  for  quantities  of  each].    Vendor  shall  add  20  percent 
for  spares  and  round  up  to  nearest  Manufacturer's  grouping. 

D.  Relay  contact  (or  solid  state  relay)  shall  be  3  amp,  120  VAC  rating  minimum. 
Output  contacts  shall  be  rated  not  less  than  0.8A  continuous  and  3A  inrush 
with  all  contacts  in  the  module  turned  on. 

E.  Modules  shall  be  fused  for  overload  and  short-circuit  protection  with  blown  fuse 
indication. 

F.  "LED"  light  indicating  the  status  of  the  discrete  output. 

G.  Output  modules  shall  be  plug-in  type,  replaceable  without  disturbing  any  hard 
wiring,  vibration  resistant,  locked  into  position  with  screws  or  similar  means. 

H.  A  termination  section  for  wiring  external  outputs  shall  be  provided.     Output 

modules  shall  be  prewired. 

I.  Each  terminal  block  shall  be  capable  of  accommodating  a  minimum  of  two  No. 

16  wires  on  each  side.  Minimum  terminal  width  shall  be  3/8  inch  and  minimum 
clearance  between  terminal  blocks  shall  be  5-inches.  Terminal  identification 
shall  incorporate  Purchaser's  wire  numbers. 

J.  Front  panels  which  contain  labeling  fields  for  identifying  Purchasers  outputs 

with  applicable  tag  number  and/or  name  shall  be  provided. 

2.2.3     Communication  Interface 

A.  Remote    operation    controller    modules    shall    be    rack-mounted    and    shall 

communicate: 

•  Among  themselves 

•  With  the  MMI 

•  With  microprocessor-based  remote  operations  controllers 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 


2.0        PRODUCTS  (continued) 

B.         The  types  of  interfaces  shall  be: 

Network  Interface:  Microprocessor-based  modules  shall  be  used  to 
interconnect  the  remote  operations  controller  (ROC),  the  personal  computer 
(MMI),  the  microprocessor-based  remote  operations  controllers  (Field 
Mounted)  into  a  network.  These  modules  will  use  standard  interface  protocols 
to  transmit  the  data  between  all  devices.  Data  transmission  rate  shall  be 
suitable  for  the  application  plus  20  percent  contingency  minimum. 

2.2.4     Power  Supplies 

A.  Power  supply  modules  shall  be  rack-mounted  and  generate  the  voltages 
required  for  the  remote  operations  controller  components.  Each  power  supply 
shall  be  fused  and  have  short  circuit  and  open  circuit  protection. 

B.  Lithium  battery  backup  shall  be  provided  for  the  volatile  memory  in  the 
processor  and  the  communications  processors. 

C.  Software  shall  be  licensed  as  appropriate  for  Purchaser's  use  and  include  the 
following: 

Function  sequence  tables  (FST) 

C  programming 

Skip  instructions 

Data  manipulation  instructions 

Arithmetic,  logical,  comparisons  and  move  instructions 

Multi  tasking 

Hardware  priority  interrupt  handler 

Data  highway  handler  (from  various  microprocessor  based  controllers) 

Diagnostics 

Power  failure  protection 

Data  transfer  and  block  transfer 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 

2.0        PRODUCTS  (continued) 

D.  Diagnostics:  Hardware  and  operating  programs  will  be  monitored  to  provide 
timely  detection  of  problems  or  other  potential  interruptions.  Data  on  type  and 
location  of  faults  as  well  as  system  programming  information  will  be  displayed 
in  tables  which  are  accessible  to  the  CRT  programmers'  terminal  (the 
microcomputer  operation  stations).  Vendor  shall  advise  the  level  of 
troubleshooting  capabilities  available  with  his  programs  and  frequency  checks 
are  performed. 

E.  Power  Failure  Protection:  The  remote  operations  controller  shall  shutdown  in 
an  orderly  fashion  in  the  event  of  a  power  failure  or  major  power  transient.  The 
stored  memory  shall  be  protected  for  a  minimum  of  72  hours  in  case  of  power 
failure  [Uninteruptible  Power  Supply  (UPS)  will  be  provided  and  supplied  by 
others]. 

2.2.6  Programming  Software  (MMI/Laptop  Computer) 

A.  Vendor  shall  specify  the  number  of  function  blocks  of  program  which  can  be 
displayed  at  one  time. 

B.  Program  monitoring,  editing  and  changes  shall  be  made  off-line  or  on-line  from 
the  programmer  (laptop  computer). 

C.  The  keyboard  shall  provide  for  all  programming  elements  and  the  CRT  shall 
give  a  visual  display  of  each  function  sequence  block  and/or  "C"  programming. 

D.  The  program  panel  shall  have  the  capability  to  monitor/program  (using  a  laptop 
computer). 

E.  One  1.4  MB  3  1/2  inch  drive  for  uploading,  downloading  the  program. 

2.2.7  Field  Cabinets 


Vendor  shall  furnish  cabinet(s)  (NEMA  12)  for  housing  the  remote  mounted  hardware 
associated  with  the  well  mounted  I/O  for  each  MCC  building  (3  ea  for  FS-12  and  1  ea. 
For  SD-5),  and  one  cabinet  for  the  central  control  room  for  housing  the  treatment  plant 
CPU  and  I/O  modules.  The  Control  Room  cabinet  shall  be  of  NEMA  12,  double  door 
and/or  single  door  construction. 

2.3        PROGRAMMABLE  LOGIC  CONTROLLER  (PLC) 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 


2.0        PRODUCTS  (continued) 

2.3.1     General  Requirements 

A.  The  PLC  shall  be  a  panel-mounted  microprocessor-based  remote  operations 
controller.  The  PLC's  PC  shall  indicate  the  process  variable,  setpoint  and 
controller  output.  All  operating  adjustments  (set  point,  auto/manual  transfer 
switch,  manual  output,  setpoint  selector)  shall  be  clearly  identified  on  the 
Graphic  screen.  The  I/O  shall  accept  isolated  4-20  mA  DC  current  or  1-5  VDC 
voltage  inputs  and  provide  120  VAC/24  VDC  digital  input  and  output  as  shown 
on  block  diagram.  Input  signal  sampling  rate  shall  be  0.1  second  or  better. 
Supply  voltage  shall  be  120  VAC,  frequency  60  hertz. 

B.  Processor  memories  shall  be  sized  to  provide  the  total  project 
process/instrumentation  and  control  requirement  plus  20  percent  spare 
capabilities. 

C.  In  no  case,  however,  shall  the  memory  size  be  less  than  12,000  words  (16  bit 
word  length).  Memory  shall  be  RAM,  PROM,  or  combinations  thereof.  Vendor 
shall  state  the  size  in  word  capacities  of  each  type  of  memory  proposed  and  a 
memory  map  designating  the  work  capacities  in  the  following  areas: 

Function  sequence  tables  (FST) 

Data  memory  for  users  stored  program  data 

I/O  status  memory 

Executive  program 

PC  operational  programs 

The  processor  shall  include  the  following: 

•  A  key-operated  mode  select  switch/password  protection  shall  be  provided 
on  the  processor  door  to  select  processor  operating  modes,  including 
program  load,  run  and  test  positions.  In  program  load  mode,  the  outputs 
shall  be  disabled  to  allow  programming.  In  the  test  mode,  the  outputs  shall 
be  disabled  but  the  program  will  be  operating  to  allow  monitoring  of  the 
program.  In  the  run  mode,  normal  operation  shall  occur  with  outputs 
enabled  and  program  running.  Provisions  to  allow  "on  line  programming" 
shall  be  provided  through  the  laptop  computer. 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 

2.0        PRODUCTS  (continued) 

•  A  fault  monitor  shall  be  provided  on  the  door  of  the  processor  to  indicate 
processor  and  I/O  faults.  Should  an  I/O  module  fault  occur,  the  monitor 
shall  indicate  the  location  of  the  fault.  As  an  option,  the  MMI  may  be  used 
to  indicate  fault  locations. 

•  Status  indicators  shall  be  provided  to  indicate  the  run  status  of  the 
processor  and  the  status  of  the  outputs  (whether  enabled  or  disabled).  In 
addition,  there  shall  be  visual  indication  that  the  processor  is  in  the  program 
load  mode. 

•  Processor  modules  shall  be  keyed  to  guard  against  incorrect  insertion. 
Processors  shall  be  rack  mounted. 

•  Status  indicators  shall  be  provided  on  the  visible  front  edge  of  the 
processor  modules  to  provide  status  information  (including  the  status  of  the 
batteries). 

2.3.2     Control  Features 

The  non-volatile  memory  of  the  PLC  shall  be  configurable  from  a  laptop  computer. 
For  security  the  entry  functions  shall  be  lockable,  allowing  anyone  to  review  configured 
parameters  but  preventing  unauthorized  changes.  Programmable  control  strategies 
shall  include  as  a  minimum: 

A.  PID  for  feedback,  cascade  and  feedforward 

B.  Ratio 

C.  Non-linear  signal  characterizer 

D.  Error  squared 

E.  External  reset 

F.  Input  bias  gain 

G.  Output  bias 

H.         Addition,  subtraction,  multiplication,  division,  square  root 
I.  Dead  time 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 

2.0        PRODUCTS  (continued) 

2.3.3  Alarms 

The  controller  shall  have  independently  adjustable  deviation  and  process  variable  level 
alarms.  These  alarms  shall  be  configurable  and  provide  visual  indication  on  the 
controller  face  upon  an  alarm  condition. 

2.3.4  Communications 

The  controllers  shall  be  linked  together  for  exchange  of  information  with  the  treatment 
plant  PLC  processor  and/or  the  MMI.  The  link  shall  communicate  at  the 
manufacturer's  standard  +20  percent  counting  rate  (copper  only). 

2.3.5  Diagnostics 

The  controller  shall  perform  continuous  on-line  tests.  Manual  control  of  the  controlled 
output  will  be  placed  in  operation  if  an  error  is  detected  during  on-line  configuration. 

2.3.6  Power  Failure 

In  failure  mode,  controller  shall  retain  last  set  point  as  well  as  control  strategies. 

2.4        MAN-MACHINE  INTERFACE  SYSTEM  (MMI)  (Microcomputer  Operator  Stations) 

2.4.1     General  Requirements 

Microcomputer  operator  stations  shall  be  minimum  486DX33  industrialized  personal 
computers.  Operator  station  shall  have  the  capability  to  on-line  display  any  of  the  data 
resident  in  the  remote  operations  controller  or  the  microprocessor  based  single  loop 
controllers  (Field  Mounted)  and  enter  commands  to  any  of  these  units.  In  the  off-line 
mode,  these  stations  shall  be  capable  of  system  development,  data  analysis  and 
operator  instruction. 

A.  Operator  station  shall  have  a  configurable  scan  cycle  of  between  1-5  seconds 
and  be  capable  of  handling  a  minimum  of  1,000  active  points.  Tag  lengths  and 
associated  identifiers  shall  be  a  minimum  of  9  character  spaces  each. 

B.  The  operator  stations  will  be  housed  in  an  air-conditioned/heated  control  room. 
Minimum  of  a  19-inch  high  resolution  (640  x  480  pixels)  color  VGA  Monitor. 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 

2.0        PRODUCTS  (continued) 

Minimum  of  an  8  Mb  RAM  w/clock  and  calendar  card  and  2  MB  extended 
memory  for  graphics. 

One  minimum  250  MB  hard  disk  drive. 

One  3  1/2  inch  diameter  1.44  MB  capacity  floppy  disk  drive: 

•  Recording  user's  program  on  floppy  disk. 

•  Loading  a  user's  program  from  a  floppy  disk  ("ROC"  and  "MMI"  programs) 

Communication  cards  for  interfacing  with  remote  operations  controller  and  field 
mounted  microprocessor  based  controllers  through  data  highway. 

Monitor  color  adapter  card,  color  graphics  card  to  support  a  minimum  16 
colors. 

Mouse  for  graphic  generation  (one  required). 

C.  One  color  and  one  black  and  white  printer,  each  with  buffer  memory  shall  be 
provided  for  CRT  screen  printing,  logging  and  alarming.  Normally  each  printer 
shall  only  perform  one  of  these  tasks.  However,  upon  failure,  the  other  printer 
shall  be  capable  to  perform  both  functions.  Printers  requirements  are: 

Alarm  Printer 

An  alarm  shall  be  supplied  to  print  alarms  generated  by  the  man-machine 
interface  system.  It  shall  be  a  parallel  printer  with  a  15  inch  cartridge,  tractor 
feed,  draft  and  letter  quality  modes,  and  a  27  pin  dot  matrix  type  printhead.  It 
shall  have  a  speed  of  150  cps  or  greater  in  draft  mode.  It  shall  have  the 
capability  to  print  function  sequence  table  listings  or  configuration  generated  by 
the  programming/configuration  software  and  alarm  logs  generated  by  the  MMI 
System  software  specified  herein. 

Report  Printer 

A  color  printer  shall  be  supplied  to  print  hard  copies  of  MMI  system  displays 
and  periodic  reports.  The  printer  shall  be  a  color,  liquid  jet  type  printer  capable 
of  printing  MMI  displays  on  demand  at  a  rate  of  no  more  than  4  minutes  per 
page.  Black  print  speed  shall  be  at  least  three  pages  per  minute.  Paper  size 
shall  be  8  1/2  x  11  inches  or  larger.  Resolution  shall  be  300  dots  per  inch. 
The  printer  shall  be  capable  of  printing  on  overhead  transparency  film  or 
specialty  coated  paper. 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 


2.0        PRODUCTS  (continued) 

2.4.2     Software 

A.         General  Requirements 


Software  shall  be  supplied  which  utilizes  the  CRT,  disk  and  printer  resources  of 
the  personal  computer.  The  operating  system  software  and/or  firmware  shall 
support  the  following  functions: 


Data  acquisition  and  creation 

Data  display  and  history 

Data  printing 

Peripheral  interface  handler 

Multi-tasking 

Diagnostics 

File  management 

Hardware  priority  interrupt 

Interface  w/programmable  controllers 

Screen  dump  to  dedicated  graphic  printer 


Real  time  programs  which  interact  with  data  received  via  the  communications 
link  shall  be  provided  to  allow  the  user  to  develop  custom  control  strategies, 
graphic  displays,  logs,  etc.  In  addition,  personal  computer  application 
programs  such  as  MS  DOS  5.0  or  higher  shall  be  provided. 

Software  licenses  shall  be  included  as  appropriate  for  purchasers  use  of 
software. 

B.         Graphic  Building  and  Display 

Graphics  depicting  real  time  process  data  or  status,  operator  messages  and 
alarms,  animated  presentations  and  graphic  displays  shall  be  generated 
through  the  graphics  building  package  and  used  on-line  by  the  operator  to 
interface  with  the  process.  A  minimum  of  10  graphic  displays  will  be  built  by 
the  Vendor  using  a  menu  driven  procedure  with  a  mouse  cursor  positioning 


Jacobs  Engineering  Group,  inc. 

Central  Reaion  Houston,  Texas 


DATE  REV  NO. 

9/23/96 


NO:  13400 


PAGE     16     OF    18 


SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 

2.0        PRODUCTS  (continued) 

device.  This  procedure  shall  allow  the  user  to  generate  symbols,  lines,  etc. 
using  standard  character  sets  in  a  variety  of  colors  and  line  widths.  (A 
minimum  of  16  foreground  and  16  background  colors  shall  be  provided  with  the 
programs.  Display  of  these  colors  may  be  either  in  a  solid  or  hatched  format.) 
The  procedure  shall  incorporate  a  rubber  band  feature  which  will  allow  the  user 
to  create  the  desired  shape  and  size  of  the  object  before  it  is  permanently 
placed  on  the  screen  Other  functions  such  as  repainting,  moving,  copying, 
erasing  and  rotating  shall  be  included  to  allow  the  user  to  edit  the  displays. 
Active  analog  and  digital  points  and  links  to  other  displays  will  be  included  on 
the  displays.  The  analog  values  may  be  expressed  as  a  number,  bar  graph  or 
a  trend.  The  digital  values  will  be  used  to  tie  symbols  or  messages  to  its 
status.  The  program  shall  allow  a  minimum  of  64  active  points  per  graphic 
page.  Each  graphic  display  shall  contain  soft  keys  which  will  provide  links  to 
other  displays. 

C.  Data  Logging 

Process  variables  and  production  quantities  in  engineering  units  shall  be 
automatically  reported  to  the  operator  on  one  printer  at  8  and  24  hour  intervals. 
The  log  program  shall  allow  the  user  to  specify  the  points  to  be  processed  as 
either  the  average,  maximum,  minimum,  last  value  or  total  of  the  data  scanned 
in  each  hour  of  the  shift  or  day.  The  log  report  shall  be  printed  in  a  tabulated 
format  with  user  defined  title  and  active  point  description.  Each  report  format 
shall  be  able  to  contain  at  least  30  active  points.  Up  to  20  different  logs  will  be 
configurable. 

D.  Trending 

Both  real  time  and  historical  trending  capabilities  shall  be  provided.  Each  trend 
shall  contain  a  minimum  of  4  points  (in  different  colors),  be  selectable  and  be 
trended  simultaneously.  The  sampling  time  base  shall  be  adjustable  and  range 
from  1  minute  to  48  hours. 

Historically  trending  data  shall  be  collected,  processed  and  stored  for  a  period 
of  72  hours  for  all  analog  points.  The  user  shall  be  able  to  configure  the 
historical  data  to  be  stored  in  daily,  weekly,  or  monthly  files.  For  record 
purposes  and  further  management  analysis,  the  historical  data  shall  be 
convertible  to  files  compatible  for  Lotus  1-2-3,  Excel,  etc. 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 


2.0        PRODUCTS  (continued) 

E.  Overview,  Group  and  Point  Displays 

These  displays  shall  be  pre-formatted  and  require  only  fill-in-the  blanks 
configuration  by  the  user  to  implement.  The  display  shall  contain  targets  which 
will  allow  the  operator  to  quickly  index  any  of  the  detail  displays  from  a  higher 
level  display  or  vice  versa. 

The  overview  will  summarize  the  general  status  and  alarm  of  all  the  active 
points  in  the  groups.  Overview  displays  each  with  ten  groups  per  page  shall  be 
provided  as  required. 

Group  displays  shall  contain  a  minimum  of  6  points  per  group.  The  points  in 
these  groups  will  be  arranged  by  the  user  to  suit  the  process.  This  means 
critical  points  may  be  contained  in  several  groups.  A  minimum  of  30  groups 
shall  be  configurable.  Controller  and  status  point  templates  shall  be  available 
for  the  user  to  build  the  group  displays.  The  controller  template  will  be  used  for 
open/close,  start/stop  or  PID  control  functions,  and  will  contain  at  least  two  bar 
graphs  (normally  process  variable  and  setpoint);  digital  value  of  setpoint; 
number  and  loop  status.  Status  displays  will  be  used  to  stop  and  start  or  open 
and  close  the  various  motors  and  to  display  their  condition. 

Point  displays  retain  the  information  on  the  templates  plus  the  configurable 
point  details  (standard  control  features  implemented  in  the  microprocessor- 
based  controller). 

F.  Alarming 

Whenever  an  alarm  occurs  anywhere  in  the  system,  the  operator's  attention 
shall  be  directed  to  the  current  display  by  flashing  of  the  point  and/or  a 
message  on  the  screen.  The  alarm  message  shall  also  appear  on  the  alarm 
summary  display  and  be  stored  for  printout  when  demanded  by  Management. 

Once  an  alarm  occurs,  the  alarm  indicator  shall  be  maintained  until  the  alarm  is 
acknowledged,  even  if  the  alarm  point  has  returned  to  normal. 


Alarm  disable  and  enable  capability  shall  be  provided. 
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SPECIFICATION  FOR  CONTROL  SYSTEM  GENERAL  REQUIREMENTS 

2.0        PRODUCTS  (continued) 

G.         Communications 

A  communications  program  will  send  or  receive  analog,  digital  and  totalizer 
data  between  the  MMI  and  the  remote  operations  controller. 

Transfer  rate  of  this  data  shall  be  such  that  operator  initiated  changes  will  be 
verified  on  the  screen  in  5  seconds  (maximum). 

H.  Diagnostics:  Diagnostic  programs  shall  be  provided  which  display  error  and 
status  information,  thereby  allowing  for  a  maintenance  and  problem  solving.  A 
memory  checking  routine  shall  be  provided  to  prevent  erroneous  operation  if 
an  error  is  detected  in  program  execution. 

2.5        AUTOMATIC  DIALING  ALARM  MONITOR 

The  monitor  shall  be  a  microprocessor  based  system  that  shall  sense  four  alarm 
conditions  at  the  site.  In  addition,  power  failure  shall  be  sensed  internally  and  shall  not 
require  using  one  (1)  of  the  fault  channels.  Upon  detection  of  any  of  the  fault 
conditions  or  power  failure,  the  unit  shall  commence  dialing  the  first  of  eight  (8)  user 
selected  phone  numbers  and  deliver  a  message  describing  the  actual  alarm  condition. 
This  message  shall  be  delivered  in  an  electronic  digitized  voice,  utilizing  the  user's 
own  digitally  recorded  voice.  Message  programming  shall  be  accomplished  by 
speaking  into  the  system  and  shall  not  be  limited  to  internal  synthesized  speech 
vocabulary.  Messages  will  include  actual  system  location  and  alarm  conditions.  The 
unit  will  continue  to  call  the  phone  numbers  in  succession  until  acknowledged  by 
calling  the  unit  back  or  by  depressing  a  touch-tone  key.  Once  acknowledged,  the  unit 
shall  enter  a  programmable  intercall  delay  to  allow  the  alarm  condition  to  be  attended 
to  before  beginning  notification  again.  Additionally,  the  system  shall  have  the 
capability  of  answering  incoming  calls.  Upon  receipt  of  a  call,  the  system  shall  report 
the  station  status  to  the  caller.  All  communications  shall  utilize  telephone  lines;  no 
leased  or  dedicated  lines  shall  be  required. 
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SPECIFICATION  FOR 
FLOW  CONTROL  VALVES 


i  ex 
1.0        GENERAL 


1.1  SCOPE 

The  Vendor  shall  furnish  all  control  valves,  complete  and  operable  as  indicated  and 
specified  herein,  in  accordance  with  the  requirements  of  the  Contract  Documents. 

1.2  RELATED  SECTIONS 

Section  13431  -  Electric  Motor  Valve  Operators 

1.3  REFERENCES 

The  following   standards   and   practices   are   considered   an   integral    part   of  this 
specification: 


ANSI  B16.5 
ANSI  B16.104-1976 
ANSI  S1. 13-1971 
1.4        SUBMITTALS 


Steel  Pipe  Flanges  and  Flanged  Fittings 

Seat  Leakage  Classifications 

Methods  of  Measurement  of  Sound  Levels 


A.  Refer  to  Appendix  E  for  submittal  requirements. 

B.  Shop   drawings   of  all   valves   and   operators   including   associated   wiring 
diagrams  and  electrical  data. 

C.  Control  valve  sizing  and  predicted  noise  calculations. 

D.  Submittals  shall  be  made  in  accordance  with  Section  01300,  "Submittals". 
1.5        QUALITY  ASSURANCE 

A.  Testing 

Each  valve  shall  be  fully  assembled  in  the  shop  prior  to  testing.    Each  valve 
shall  be  test  stroked  with  a  4-20mA  input  signal. 


Each  set  of  valves  seats  shall  also  be  tested  for  leakaae. 
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SPECIFICATION  FOR  FLOW  CONTROL  VALVES 


1.0        GENERAL  (continued) 

After  complete  assembly,  each  valve  shall  be  opened  and  closed  at  least 
three  times.  Each  complete  valve  and  control  assembly  shall  be  operated  as 
a  unit. 

1.6        WARRANTIES 

All  equipment  and  installation  shall  be  provided  with  warranties  for  a  period  of  one 
(1)  year  minimum.  Warranty  period  shall  commence  on  the  date  of  owners 
acceptance. 


2.0 

2.1 


PRODUCTS 


GENERAL 


A.  The  control  valves  shall  be  electric  operated  ball  type  or  butterfly  body  design 
as  indicated  elsewhere.  The  valve  shall  be  top  guided  with  equal  percentage 
trim.  Control  valves  shall  be  provided  with  stem  travel  indicators  and  shall  be 
bolted  bonnet  type. 

B.  Control  valve  sizing  shall  include  calculation  for  predicted  noise  generation. 
Valve  noise  should  be  designed  with  a  maximum  noise  level  of  80  dBA  at  3 
feet  during  operation  at  full  load. 

C.  The  electrical  operators  shall  be  furnished  by  the  valve  manufacturer  as  a 
complete  package  together  with  the  valve  and  all  necessary  connection's. 

D.  Ball  pattern  valves  shall  have  carbon  steel  body  with  flanged  ends 
conforming  with  ANSI  class  150  for  valves  1-inch  and  larger.  All  interior 
passages  in  contact  with  water,  shall  be  epoxy-coated.  The  valve  trim  shall 
be  of  stainless  steel. 


E.  Where  combinations  of  valves,  sensors,  switches,  and  controls  are  specified, 
it  shall  be  the  responsibility  of  the  Subcontractor  to  properly  assemble  and 
install  these  various  items  so  that  all  systems  are  compatible  and  operating 
properly.  The  relationship  between  interrelated  items  shall  be  clearly  noted 
on  shop  drawing  submittals. 
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SPECIFICATION  FOR  FLOW  CONTROL  VALVES 


2.0        PRODUCTS  (continued) 


Butterfly  valves  shall  conform  to  API  STD  609,  ANSI  class  150,  wafer  or  Lug 
design,  as  indicated,  cast  carbon  steel  body  per  ASTM  A216  Grade  WCB, 
carbon  steel  disc,  trunion  mounted,  17-4  PH  H1025  stem,  316  SS  bearings, 
Teflon®  seal  and  backing  ring,  Teflon®  A/-type  packing.  Valve  shall  be 
compatible  with  ANSI  raised  faced  pipeline  flanges. 


3.0        EXECUTION 
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SPECIFICATION  FOR 
PRESSURE  GAGES 


1.0  GENERAL 

1 . 1  GENERAL  REQUIREMENTS 

Provide  pressure  gages  as  specified,  complete,  including  all  fittings,  connections, 
gasket,  supports  and  accessories  in  the  locations  shown  or  specified  in  accordance 
with  the  requirements  of  the  Contract  Documents.  Ranges  will  be  selected  to  place 
the  normal  operating  pressure  between  40  and  75%  of  full  scale. 

1.2  SUBMITTALS 

A.  Refer  to  Appendix-E  for  submittal  requirements. 

B.  Refer  to  additional  requirements  sheet  for  miscellaneous  items. 

C.  Submittals  shall  be  made  in  accordance  with  Section  01300,  "Submittals". 

1.3  QUALITY  ASSURANCE 

The  gages  shall  be  made  in  accordance  with  ANSI  B40.1,  Accuracy  Grade  2  A. 

2.0  PRODUCTS 

2.1  GENERAL 

Pressure  gages  shall  be  provided  on  suction  and  discharge  connections  of  pumps; 
on  discharge  connections  of  blowers  and  compressors;  each  side  of  pressure 
reducing  valves;  and  where  shown.  In  all  locations  where  pressures  may  vary  from 
below  to  above  atmospheric  head,  compound  gages  shall  be  installed. 

2.2  GAGE  CONSTRUCTION 

Pressure  gages  shall  be  bourdon  tube  type,  with  stainless  steel  bourdon  tubes  and 
movements  and  have  4  1/2"  round  dials  with  white  plastic  faces.  Solid  front  metal 
case  gages  with  rear  blowout  disc- 
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SPECIFICATION  FOR  PRESSURE  GAGES 


3.0         EXECUTION 
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SPECIFICATION  FOR 
MAGNETIC  FLOW  METERS 


1.0  GENERAL 

1.1  GENERAL  REQUIREMENTS 

Furnish  magnetic  flow  meters  and  all  appurtenant  work  suitable  for  the  service 
indicated.  Magnetic  flow  meter  shall  be  capable  of  continuous  operation  with 
minimum  error  due  to  mineral  deposits  that  may  build  up  on  the  sensing  element, 
and  shall  be  in  accordance  with  the  requirements  of  the  Contract  Documents. 

1.2  SUBMITTALS 

A.  Refer  to  Appendix-E  for  submittal  requirements. 

B.  Refer  to  additional  requirements  sheet  for  miscellaneous  items. 

C.  Submit  meter  sizing  calculations  for  each  meter. 

D.  Submittals  shall  be  made  in  accordance  with  Section  01300,  "Submittals". 

1.3  QUALITY  ASSURANCE 

After  installation,  the  Subcontractor  shall  obtain  the  services  of  an  experienced 
factory  service  representative  to  inspect  and  test  all  meters  for  proper  performance 
and  installation.  Unless  otherwise  specified  herein,  the  flow  meters  shall  be 
guaranteed  to  register  flow  to  an  accuracy  of  +  2  percent  of  actual  flow  throughout 
the  calibrated  range. 

1.4  WARRANTIES 

A.  All  equipment  and  installation  shall  be  provided  with  warranties  for  a  period  of 
one  (1)  year.  Warranty  period  shall  commence  on  the  date  of  owners 
acceptance. 

B.  Services  shall  be  performed  within  5  calendar  days  after  notification  by  the 
Contractor. 
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SPECIFICATION  FOR  MAGNETIC  FLOW  METERS 


2.0  PRODUCTS 

2.1  GENERAL 

The  magnetic  flow  meter  shall  utilize  characterized  electromagnetic  induction  to 
produce  a  voltage  linearly  proportional  to  the  average  flow  rate.  The  metering 
system  shall  consist  of  a  sensor  with  field  coils,  transmitter  and  interconnecting 
cables  to  make  a  complete  operating  flow  metering  system.  The  meter  shall  be  of 
the  bi-polar  pulse  dc  type  with  continuous  automatic  zeroing.  The  meter  shall 
automatically  compensate  for  temperature  and  aging  drift.  The  meter  shall  require 
no  zero  adjustment.  The  meter  full-scale  velocity  shall  be  1-33  feet  per  second,  with 
rangeability  of  33:1.  The  meter  shall  require  not  more  than  5  micromhos  per 
centimeter  conductivity. 

2.2  BASIC  MATERIALS 

The  sensor  shall  be  a  flanged  tube  with  non-conductive  liner.  The  tube  shall  be 
constructed  of  Type  304  stainless  steel  with  carbon  steel  flanges.  Sensor  rating 
shall  be  either  NEMA-4x  or  capable  of  withstanding  accidental  submergence  in 
water  to  a  depth  of  30  feet  for  48  hours.  The  meter  shall  include  a  positive  zero 
feature  for  periods  when  the  metering  portion  of  the  process  pipe  has  no  flow.  The 
power  supply  shall  be  120  volts,  single-phase,  60  Hz.  Power  demand  shall  not 
exceed  10  VA  with  AC  power  regardless  of  size.  Liner  material  shall  be 
polyurethane  or  Teflon.  External  surfaces  shall  be  factory  finished  with  a  corrosion 
resistant  coating. 

2.3  GROUNDING 

Grounding  rings  of  the  same  material  as  the  sensing  electrodes  shall  be  furnished 
mounted  in  each  end  of  the  meters. 

2.4  TRANSMITTER 

The  transmitter  may  be  either  integrally  mounted  or  remote  mounted.  If  the 
transmitter  is  remote  mounted,  the  interconnecting  cable  shall  be  furnished  by  the 
manufacturer  of  the  metering  system.  Remote  transmitter  shall  be  housed  in 
NEMA-4X  enclosures  suitable  for  wall  mounting.  The  transmitter  shall  be  120  VAC 
powered  and  produce  an  isolated  4-20  mA  dc  output  signal.  It  shall  have  a  built-in 
totalizer  feature  that  displays  the  total  flow  upon  command. 

3.0        EXECUTION 

(Not  Used.) 


(intentionally  blank) 


JE 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


® 


AFCEE 

M MR-PLUME  RESPONSE  PROJECTS 

OTIS  ANGB,  MA 

JEG  JOB  NO.  35-K-784-00 


BY 


OE 


APPROVED 


&<M 


^L 


ISSUE  DATE 


8/19/96 


NO.     13421 


SPECIFICATION  FOR  LEVEL 
TRANSMITTERS  (ULTRASONIC  TYPE) 


THIS  PAGE  IS  A  RECORD"  OF  ALL  REVISIONS  OF  THE  DOCUMENT,  EACH  TIME  THIS  DOCUMENT  IS 
CHANGED,  ONLY  THE  NEW  OR  REVISED  PAGES  ARE  ISSUED. 

FOR  CONVENIENCE,  THE  NATURE  OF  THE  REVISION  IS  BRIEFLY  NOTED  UNDER  REMARKS.  THESE 
REMARKS  ARE  NOT  A  PART  OF  THE  DOCUMENT.  THE  REVISED  PAGES  ARE  A  PART  OF  THE 
DOCUMENT  AND  SHALL  BE  COMPLIED  WITH  IN  THEIR  ENTIRETY 


REV. 


DATE 


BY 


APPROVAL 


PAGES 


REMARKS 


8/19/96 


OE 


(yt^b 


ALL 


Issued  for  Construction 


JE 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


AFCEE 

MMR-PLUME  RESPONSE  PROJECTS 

OTIS  ANGB,  MA 

JEG  JOB  NO.  35-K-784-00 


BY 


OE 


APPROVED 


ISSUE  DATE 


8/19/96 


REV.  NO. 


DATE 


8/19/96 


NO.  13421 


PAGE      1     OF   1 


SPECIFICATION  FOR  LEVEL 
TRANSMITTERS  (ULTRASONIC  TYPE) 


1.0  GENERAL 

1.1  GENERAL  REQUIREMENTS 

The  Contractor  shall  furnish  Ultrasonic  Type  Level  Transmitters,  complete  and 
operable  as  indicated  and  specified  herein  in  accordance  with  the  requirements  of 
the  Contract  Documents. 

1.2  SUBMITTALS 


A.  Refer  to  Appendix  E  for  submittal  requirements. 

B.  Refer  additional  requirements  form  for  miscellaneous  items. 

C.  Submittals  shall  be  made  in  accordance  with  Section  01300,  "Submittals". 
PRODUCTS 


2.0 

2.1 


2.2 


Ultrasonic  flow  measuring  systems  shall  consist  of  an  electronic  transmitter,  a  non- 
contact  sonic  transducer,  and  interconnecting  cables.  The  transmitter  shall  have 
solid  state  design,  NEMA  4X  enclosure,  isolated  4-20MA  output  signal  linearly 
proportional  to  level,  and  transducer  temperature  compensation.  The  transmitter 
shall  provide  3  contact  outputs  (field  adjustable)  for  alarm  or  logic  function.  The  unit 
shall  provide  fault  relay  de-energize  on  echo  lost/system  fault/level  alarm. 

The  sonic  transducer  shall  be  watertight  and  constructed  of  corrosion  resistant 
materials.  The  transducer  assembly  shall  be  suitable  for  hazardous  locations  and 
have  FM  approval. 
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SPECIFICATION  FOR 
PRESSURE  TRANSMITTERS 


1.0  GENERAL 

1.1  GENERAL  REQUIREMENTS 

Furnish  pressure  transmitters,  complete  and  operable  as  indicated  and  specified 
herein  in  accordance  with  the  requirements  of  the  Contract  Documents. 

1.2  SUBMITTALS 

A.  Refer  to  Appendix  E  for  submittal  requirement. 

B.  Refer  additional  requirements  form  for  miscellaneous  items. 

C.  Submittals  shall  be  made  in  accord  with  Section  01300,  "Submittals". 

2.0  PRODUCTS 

2.1  Pressure  transmitter  shall  be  a  2-wire  transmitter,  have  field  adjustable  span,  and 
zero,  adjustable  damping,  zero  elevation  and  suppression  adjustments,  all  solid 
state  circuitry  in  a  NEMA  4X  enclosure,  a  bonded  strain  gage  or  capacitance  type 
sensing  element,  all  process  wetted  parts  of  Type  316  stainless  steel,  body  material 
of  Type  316  stainless  steel,  an  accuracy  of  +  0.25  percent  of  span,  1/2  inch  NPT 
process  connection,  shall  produce  a  linear  4-20  mA  output  signal  in  proportional  to 
differential  pressure,  shall  have  a  minimum  load  limitation  of  600  ohms  at  24  VDC, 
and  shall  have  a  local  indicator  scaled  in  engineering  units. 
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SPECIFICATION  FOR 
LEAK  DETECTION  SYSTEM 


1.0  GENERAL 

1.1  DESCRIPTION 

Furnish  and  install  a  complete  distributed  leak  detection  system  in  conjunction  with 
installation  of  the  double  wall  pipe  system.  Work  shall  include  the  electronic  alarm 
and  locator  modules  (ALMs),  aqueous  chemical  sensing  cable,  graphic  display  maps 
and  auxiliary  services  and  equipment  as  described  within  this  specification.  The 
system  shall  automatically  detect  the  presence  of  aqueous  liquids  (groundwater)  in  a 
secondary  containment  pipe.  When  an  aqueous  fluid  is  detected,  the  system  shall 
provide  an  audible  and  visual  alarm  at  the  ALM,  a  visual  alarm  at  the  control  room 
and  locate  the  event  on  the  cable  with  a  digital  display  at  the  ALM  to  within  ±  one 
foot  of  the  liquid  at  any  location  along  the  sensing  cable  length. 


1.2        RELATED  SECTIONS 


Section  01300 
Section  01041 
Section  01060 
Section  01600 
Section  15060 


Submittals 

Project  Coordination 

Regulatory  Requirements 

Materials  And  Equipment 

Double  Containment  Piping  Systems 


1 .3        REFERENCE  STANDARDS  (Latest  Edition) 

All   work  of  this  section  shall  comply  with  applicable  portions  of  the  following  codes 
and  standards: 

A.  American  National  Standards  Institute  (ANSI) 

B.  Electronic  Industries  Association  (EIA) 

C.  Instrument  Society  of  America  (ISA) 

D.  Institute  of  Electrical  &  Electronic  Engineers  (IEEE) 

E.  National  Electrical  Code  (NEC) 

F.  National  Electrical  Manufacturers  Association  (NEMA) 

G.  National  Fire  Protection  Association  (NFPA) 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE  REV  NO. 

9/19/96  0 


NO:   13423 


PAGE     2      OF    7 


SPECIFICATION  FOR  LEAK  DETECTION  SYSTEM 


1.0        GENERAL  (continued) 

H.         Scientific  Apparatus  Makers  Association  (SAMA) 

I.  Underwriters  Laboratories  (UL) 

J.  American  Society  of  Testing  And  Materials  (ASTM) 

1.4  QUALITY  ASSURANCE 

The  accuracy  of  each  system  or  loop  shall  be  determined  as  a  probable  maximum 
error.  This  shall  be  the  square  root  of  the  sum  of  the  squares  of  certified  accuracy's 
of  the  designated  components  in  each  system,  expressed  as  a  percentage  of  the 
actual  span  or  value  of  the  measured  variable.  Each  individual  component  shall 
have  a  minimum  accuracy  of  +  0.5  percent  of  full  scale  and  a  minimum 
repeatability  of  +  0.25  percent  of  full  scale  unless  otherwise  specified.  Components 
which  do  not  meet  or  exceed  these  criteria  shall  not  be  acceptable. 

1.5  SUBMITTALS 

All  submittals  shall  be  in  accordance  with  the  attached  Appendix  "E"  and  Section 
01300,  Submittals. 

1.6  WARRANTIES 

A.  All  equipment  and  systems  shall  be  provided  with  warranties  for  a  minimum 
period  of  one  (1)  year.  Warranty  period  shall  commence  on  the  date  of 
Owners  acceptance. 

B.  Field  services  shall  be  performed  within  5  calendar  days  after  notification  by 
the  Owner/Engineer. 

1 .7  DELIVERY,  STORAGE  AND  HANDLING 

All  equipment  delivered  and  placed  in  storage  shall  be  stored  with  protection  from 
weather,  humidity  and  temperature  variations,  dirt  and  dust  or  other  contaminants. 
Storage  and  handling  efforts  shall  ensure  the  protection  of  the  equipment  from 
mechanical  damage. 
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SPECIFICATION  FOR  LEAK  DETECTION  SYSTEM 


2.0  PRODUCTS 

2.1  GENERAL  REQUIREMENTS 


2.1.1  The  system  shall  be  a  TraceTek  3000  Longline  System  manufactured  by  Raychem 
Corporation.  Material  and  components  shall  be  as  specified  below,  as  indicated  on 
the  drawings  and  as  required  for  operation. 

2.1.2  Throughout  the  specification,  types  of  material  and  equipment  are  specified  by 
manufacturers  name  and  catalog  number.  The  Contractor  may  not  assume  the 
phrase  "or  equal."  The  Contractor  shall  not  furnish  or  install  any  substitute  material 
or  equipment  without  prior  approval  of  the  Owner  /  Engineer. 

2.1.3  To  obtain  the  Owner/Engineer's  approval  to  substitute  material  or  equipment,  the 
following  shall  be  submitted,  in  accordance  with  Article  1.5,  Submittals. 

A.  Reason  for  substitution. 

B.  Complete  manufacturers  data,  sample  and  installed  cost  of  the  specified 
material  or  equipment. 

C.  Complete  manufacturers  data,  sample  and  installed  cost  of  the  proposed 
substitute/alternate  material  or  equipment. 

2.1.4  The  Subcontractor  assumes  all  risks  and  costs  associated  with  acceptance  or 
rejection  of  proposed  substitutions/alternates,  including  redesign  and  readjustment 
of  all  work  affected  thereby. 

2.2        LEAK  DETECTION  EQUIPMENT 

2.2.1     Alarm  And  Locator  Modules  (Aim's) 

Each  ALM  shall  be  a  Raychem  TraceTek  Model  TTE.  Each  ALM  shall  be  capable  of 
monitoring  a  maximum  circuit  length  of  3000  feet.  Circuit  length  shall  include  all 
jumper  wires  and  connectors  if  such  devices  count  in  circuit  length  displayed  by  the 
ALM. 

Each  ALM  shall  provide  relays  as  required  for  providing  local  and  remote  alarms 
upon  loss  of  sensing  cable  continuity,  leak  detection  or  loss  of  power.  Remote 
alarms  shall  be  transmitted  to  the  control  system's  I/O  cabinet  as  indicated  on  the 
P&ID's.    Alarms  shall  be  initiated  by  relay  contacts  closures. 
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SPECIFICATION  FOR  LEAK  DETECTION  SYSTEM 


2.0        PRODUCTS  (continued) 


ALM's  shall  be  of  physical  size  suitable  for  surface  mounting.  ALM  enclosures  shall 
be  rated  NEMA  4X.  Thermostatically-controlled  strip  heaters  shall  be  provided  in 
enclosures  as  required  to  protect  module  electronics. 

ALM's  shall  operate  from  a  power  service  at  120  VAC,  single  phase,  60  Hertz. 
ALM's  shall  continuously  monitor  all  sensing  and  interconnecting  cables  for 
continuity  and  detected  leaks.  Any  break  in  cables  or  detected  leaks  shall  result  in 
local  audible  and  visual  alarm,  and  actuate  an  output  relay.  Loss  of  power  shall 
notify  the  control  system  of  the  event. 

2.2.2  Portable  Test  Box 

The  contractor  shall  provide  two  portable  test  boxes  (Raychem  TraceTek  Model 
TTM-1KM  or  approved  equal)  to  permit  field  testing  of  the  leak  detection  system. 

2.2.3  Sensing  Cable 

The  sensing  cable  shall  detect  the  presence  of  aqueous  chemical  (acids,  bases,  and 
groundwater)  all  along  its  length.  The  cable  shall  be  Raychem  TraceTek  Type  3000. 
A  continuous  run  of  sensing  cable  shall  be  installed  in  the  annulus  of  all  double- 
containment  groundwater  collection  piping  at  the  6  o'clock  position.  The  cable  shall 
be  resistant  to  corrosion,  abrasion,  and  most  chemicals  and  tested  in  accordance 
with  exposure  procedures  in  ASTM  D-543  (Resistance  of  Plastics  to  Chemical 
Reagents)  for  seven  days  or  other  applicable  testing  standards. 

Sensing  cable  jacket  shall  be  constructed  of  fluorpolymer  (Kynar)  materials  or 
stainless  steel.  The  connectorized  sensing  cable  shall  have  a  pull  strength  of  no 
less  than  80  pounds.  The  sensing  cable  shall  be  capable  of  accommodating  branch 
connections  indicated  on  the  drawings.  Branch  connectors  shall  be  Raychem 
TraceTek  Type  TT-MBC. 

2.2.4  Jumper  Cable 

Jumper  cable  shall  be  available  as  required  to  interconnect  sensing  cables.  No 
jumper  cable  shall  be  allowed  inside  the  annular  space  of  double-containment  piping 
systems. 
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SPECIFICATION  FOR  LEAK  DETECTION  SYSTEM 


2.0        PRODUCT  (continued) 

2.2.5     Electrical 

A.  Control  panel  electrical  work  shall  conform  to  the  latest  National  Electrical 
Code. 

B.  Wiring  shall  be  installed  in  Panduit  or  equal  wireway. 

C.  Separate  wireway  systems  shall  be  installed  for  the  following  systems: 

•  AC  power  distribution  and  Control  (120AC). 

•  Low  voltage  signal  and  alarm  (4  to  20  mADC  and  24VDC). 

D.  Wireways  shall  be  sized  so  that  at  any  point  in  the  wireway  the  total  cross- 
section  area  of  the  wire  and  insulation  shall  not  exceed  twenty-five  percent 
(25  percent)  of  the  cross-sectional  area  of  the  wireway. 

E.  Wireways  shall  be  located  so  that  they  will  not  interfere  with  the  access  to 
any  panel  mounted  instruments  or  equipment  and  shall  not  encroach  on 
space  allotted  for  future  instruments. 

F.  The  wireway  design  shall  always  include  adequate  space  and  radius  to  pull 
future  field  wiring  cables. 

G.  Terminal  strips  shall  not  be  installed  in  wireways.  Splicing  shall  not  be  done 
in  wireways. 

H.         Wireway  shall  have  a  retaining  device  or  bracket  to  hold  wires  in  wireway. 

I.  Individual   conductors   shall   be   identified   by   permanently   affixed    plastic 

markers  at  each  end. 

J.  Wire  termination  on  any  screw-type  terminal  shall  use  insulated  crimp-on 

flanged  spade  or  ring  tongue  type  lugs. 

K.  Single  conductor  wiring  shall  be  #14  AWG  type  THWN-MTW  minimum; 

shielded  cable  shall  be  used  for  4-20  mA  signals  and  shall  be  Belden  type 
9341  or  equal,  unless  indicated  otherwise  on  the  drawings.  Color  coding  of 
wiring  shall  be  in  accordance  with  ANSI/MC96-1  Design  Standard. 
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SPECIFICATION  FOR  LEAK  DETECTION  SYSTEM 


2.0        PRODUCT  (continued) 

L.  All  field  wiring  shall  connect  to  the  control  panel  at  a  vertical  terminal  strip. 

Terminal  strips  for  field  wiring  shall  be  supplied  for  each  wireway  system  and 
shall  be  rail  mounted  in  the  panel  as  indicated  on  the  drawings.  Twenty  (20) 
percent  spare  terminals  of  each  type  shall  be  provided. 

M.  Panel  wiring  shall  be  restricted  to  one  side  of  terminal  strips  mounted  in  the 
panel.  The  other  side  shall  be  left  free  for  field  wiring. 

N.  The  panels  shall  be  provided  with  a  1/4"  thick  x  1"  wide  bare  soft  copper 
ground  bus  bar. 

2.2.6     Nameplates 

A.  Each  piece  of  equipment  shall  be  furnished  with  a  single  nameplate. 

B.  Interior  nameplates  shall  be  attached  to  the  panel  surface  with  a  double- 
backed  adhesive  foam  tape.  Exterior  nameplates  shall  be  attached  to  the 
panel  with  corrosion  resistant  screws. 

C.  Embossed  tape  nameplates  are  not  acceptable. 

D.  Rear-of-panel  nameplates  shall  contain  the  tag  number  only.  Unless 
otherwise  specified,  nameplate  legend  abbreviations  shall  conform  to  ANSI 
Yl.l,  "Abbreviations  for  use  on  drawings  and  in  text". 

3.0  EXECUTION 

3.1  EXAMINATION 

The  Contractor  shall  verify  site  conditions  and  make  all  inspections  necessary  to 
determine  the  full  extent  of  the  work  required  to  make  the  completed  installation  of 
the  leak  detection  system  conform  to  the  Drawings  and  Specifications. 
Discrepancies  or  inaccuracies  that  may  prevent  full  prosecution  of  the  specified  work 
are  to  be  resolved  prior  to  commencement  of  the  work. 

3.2  INSTALLATION 

All  system  material  and  components  shall  be  installed  in  accordance  with  the 
manufacturer's  installation  instructions.  The  contractor  shall  be  responsible  for 
providing  a  clean  and  functional  system.  Supervision  and  training  of  Owner 
personnel  shall  be  provided  by  the  contractor  and  the  manufacturer  of  the  leak 
detection  system.  The  manufacturer  shall  provide  warranty  and  correct  system 
deficiencies  at  no  additional  cost  to  the  Owner  for  a  period  of  one  year  from  the  date 
of  system  acceptance  by  the  Owner. 
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SPECIFICATION  FOR  LEAK  DETECTION  SYSTEM 


3.0        EXECUTION  (continued) 

3.3        FIELD  QUALITY  CONTROL 
A. 


The  Contractor  shall  use  adequate  numbers  of  skilled  workers  who  are 
thoroughly  trained  and  experienced  in  the  necessary  crafts  and  who  are 
completely  familiar  with  the  specified  requirements  and  the  methods  needed 
for  proper  performance  of  the  work  of  this  section. 


B.  The  Contractor  shall  use  equipment  adequate  in  size,  capacity  and  numbers 
to  accomplish  the  work  of  this  section  in  a  timely  manner. 

C.  In  addition  to  complying  with  requirements  of  governmental  agencies  having 
jurisdiction,  the  Contractor  shall  comply  with  the  directions  of  the 
Owner/Engineer. 

D.  After  installation  of  the  leak  detection  system,  a  final  testing  shall  be 
performed  to  ensure  the  condition  of  the  sensing  cable.  The  sensing  cable 
will  be  measured  with  the  portable  test  box  and  recorded  for  review  and 
approval  of  the  Owner/Engineer. 
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SPECIFICATION  FOR 

ELECTRIC  MOTOR  VALVE 

OPERATORS 


1.0  GENERAL 

1.1  SCOPE 

Unless  otherwise  indicated,  all  shut  off  and  throttling  valves  shall  be  provided  with 
power  operators.  The  Vendor  shall  furnish  and  install  valve  operators,  complete  and 
operable,  including  all  controls,  motors,  gears,  etc.,  as  indicated  and  as  specified 
herein,  in  accordance  with  the  requirements  of  the  Contract  Documents.  The 
Vendor  shall  coordinate  all  mechanical,  electrical  and  instrumentation  drawings  to 
provide  a  complete,  functional  installation. 

All  operators  of  a  given  type  shall  be  furnished  by  the  same  manufacturer.  Where 
different  types  of  operators  are  supplied  by  different  manufacturers,  the  Vendor  shall 
coordinate  their  selection  to  provide  uniformity  of  each  type  of  electric  operator.  All 
valve  operators,  regardless  of  type,  shall  be  installed,  adjusted,  and  tested  by  the 
valve  manufacturer  at  the  manufacturing  plant. 

1.2  RELATED  SECTIONS 

Section  13411  -  Flow  Control  Valves 

1.3  QUALITY  ASSURANCE 

For  all  electric  motor  operators,  the  Subcontractor  shall  assign  the  valve 
Manufacturer  the  responsibility  of  any  field  adjustments  to  set  the  operator  limit 
switches  for  the  required  function.  The  Subcontractor  shall  include  the  cost  of  this 
service  in  the  bid.  All  wires  of  motor  operators  shall  be  identified  with  a  unique 
number. 


1.4        SUBMITTALS 

1.4.1  The  Subcontractor  shall  submit  design  calculations  showing  required  closing 
torques  and  design  torque  provided  with  each  operator. 

1.4.2  Shop  detail  drawings  for  valve  operators  shall  be  submitted  in  accordance 
with  Vendor  Drawing  and  Data  Request  (VDDR)  form. 
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SPECIFICATION  FOR  ELECTRIC  MOTOR  VALVE  OPERATORS 


1.0        GENERAL  (continued) 
1.4.3     DOCUMENTATION 

The  following  data  shall  be  furnished  for  on-off  motor  valves: 

A.  Motor  data  including  the  following 

Rated  HP  (or  KW)  and  rated  torque  in  foot-pounds. 

Rated  speed. 

Rated  voltage. 

Full  load  current  at  rated  voltage. 

Efficiency  and  power  factor  at  1/2,  3/4  and  full  load. 

Rated  temperature  rise. 

Locked  rotor  current  at  rated  voltage. 

B.  Maximum  seating  torque. 

C.  Friction  factors  and  packing  gland  thrust  allowance  used  in  sizing  operator. 

D.  The  actual  time  and  rim  torque  required  for  hand  operation. 

1.5        WARRANTIES 

All  equipment  and  installation  shall  be  provided  with  warranties  for  a  period  of  one 
(1)  year  minimum.  Warranty  period  shall  commence  on  the  date  of  owners 
acceptance. 

2.0  PRODUCTS 

2.1  ELECTRIC  MOTOR  OPERATORS  (AC  MODULATING  CONTROL  TYPE) 

2.1.1      General 

Where  indicated  on  the  data  sheet,  modulating  electric  motor  operator  shall  be  the 
AC  modulating  type  complete  with  a  local  control  station  with  open/close/auto/hold 
functions.   Modulating  operators  shall  meet  the  requirements  described  herein. 
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SPECIFICATION  FOR  ELECTRIC  MOTOR  VALVE  OPERATORS 


2.0        PRODUCTS  (continued) 

2.1.2  Control  Module 

Motor  control  shall  be  of  the  solid  state  type  with  proportional  pulse  output  to  control 
the  position  of  a  valve.  Motor  control  for  modulating  valves  shall  also  be  furnished 
as  an  integral  part  of  the  actuator  and  shall  consist  of  a  solid  state  reversing  starter, 
transformer  for  control  power,  red  and  green  indicator  lights,  positioner,  position 
feedback  potentiometer,  "open/stop/close"  and  "local/stop/remote"  selector  switches, 
monitor  relay  and  phase  discriminator.  The  positioner  will  accept  the  4-20  maDC 
command  signal,  compare  it  with  the  preset  valve  position  via  the  feedback 
potentiometer  and  energize  the  actuator  in  the  open  or  close  direction  according  to 
the  error.  Minimum  deadband  adjustments  will  be  0.5  percent  of  full  valve  range.  In 
case  of  loss  of  control  signal,  the  fail  mode  shall  be  field  switchable  to  fail  open,  fail 
close,  or  fail  locked  in  last  position. 

2.1.3  Starter 

The  operator  shall  control  a  solid  state  reversing  starter  designed  for  minimum 
susceptibility  to  power  line  surges  and  spikes.  The  starter  and  control  module  shall 
be  rated  for  continuous  modulating  applications.  Power  supply  shall  be  120-volt, 
single  phase,  60-Hz. 

2.1.4  Hand-Wheel  Operation 

A  permanently-attached  hand-wheel  shall  be  provided  for  emergency  manual 
operation.  The  hand-wheel  shall  not  rotate  during  electrical  operation.  A  warning 
label  shall  be  mounted  on  the  actuator  stating  the  maximum  torque  that  can  be 
applied  to  fully  seat  the  valve  without  damage.  Devices  relying  on  coil  springs  shall 
not  be  used  in  the  torque  switches.  Position  limit  switches  and  associated  gearing 
shall  be  an  integral  part  of  the  valve  operator.  To  provide  the  best  possible  accuracy 
and  repeatability,  limit  switch  gearing  shall  be  of  the  "counting"  intermittent  type, 
made  of  stainless  steel  or  bronze,  grease  lubricated,  and  enclosed  in  its  own 
gearcase  or  protective  housing  to  prevent  dirt  and  foreign  matter  from  entering  the 
gear  train.  Switches  shall  not  be  subject  to  breakage  or  slippage  due  to  over  travel. 
Limit  switches  shall  be  of  the  heavy  duty  closed  contact  type.  The  maximum  torque 
required,  under  the  most  adverse  conditions  on  the  rim  of  the  hand-wheel  shall  not 
exceed  60  lb.  An  arrow  and  either  the  word  "open"  or  "close"  shall  be  cast  on  the 
hand-wheel  to  indicate  the  direction  to  turn  said  hand-wheel. 
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SPECIFICATION  FOR  ELECTRIC  MOTOR  VALVE  OPERATORS 


2.0        PRODUCTS  (continued) 

2.2        ELECTRIC  MOTOR  OPERATORS  (ON-OFF  TYPE) 

2.2.1     Design 


A.  The  operator  shall  consist  of  an  electric  motor  driver,  stem  nut  reduction 
gearing,  and  handwheel,  together  with  electrical  control  equipment  including 
torque  and  limit  switches,  space  heaters,  wiring  terminals,  control  power 
transformer,  and  integral  motor  starter  controls;  all  furnished  as  a  self- 
contained,  totally  enclosed  unit. 

B.  Entire  operator  assembly  shall  be  suitable  for  outdoor  service  in  general 
purpose  atmospheres. 

C.  The  valve  and  operator  mounting  assembly  shall  be  designed  to  withstand, 
without  damage,  the  stall  torque  of  the  operator  with  the  torque  and  limit 
switches  inoperative. 

D.  Space  heater(s)  shall  be  provided  in  the  control  enclosure(s).  The  space 
heater(s)  shall  be  ceramic  and  sized  to  prevent  condensation.  Minimum 
rating  shall  be  10-watts.  Housings  shall  be  certified  NEMA  4X  water-tight. 

E.  The  control  compartments  shall  preferably  have  hinge  covers  with  O-hng  or 
gasketed  seal  and  be  provided  with  a  minimum  of  three  conduit  entries, 
nominal  one-inch  size.  Each  entry  shall  be  supplied  with  a  threaded  metal 
conduit  plug,  and  at  least  one  of  the  conduit  entries  shall  be  on  the  opposite 
side  of  the  other  two. 

F.  All  electrical  components  shall  be  prewired  by  the  operator  vendor  to  a 
legibly  marked  terminal  strip.  Power  and  control  wiring  shall  be  segregated 
by  location  or  additional  shrouds  and  insulated  from  each  other.  All  wiring 
shall  be  identified  and  installed  in  accordance  with  drawings  furnished  by 
vendor,  and  access  for  maintenance  shall  be  provided. 

G.  Ail  wiring  shall  be  stranded,  Teflon  or  silicon  rubber  insulated,  rated  200°C 
minimum  unless  otherwise  specified.  Power  wiring  size  shall  be  appropriate 
for  motor  size.  Wiring  shall  be  #18  AWG  minimum. 
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SPECIFICATION  FOR  ELECTRIC  MOTOR  VALVE  OPERATORS 


2.0        PRODUCTS  (continued) 

H.  Temperature  compensating  stem  nuts  shall  be  supplied  when  valve  size  and 
operating  temperature  exceed  the  maximum  values  for  standard  operators  in 
the  following  tables: 


Valve  Size 

to  8" 

10" -12" 
14"-  18" 
20"  -  30" 


Max.  Temp,  for  Standard  Operator 

1000°F 
800°F 
750°F 
600°F 


For  valves  which  may  be  closed  while  hot,  and  then  permitted  to  cool  down 
to  ambient,  an  application  service  factor  of  2.0  should  be  applied  to  stem  nut 
torque. 

I.  A  galvanized  schedule  40  steel  pipe  cover,  or  approved  equal,  shall  be 

provided  for  the  stem  extension  above  the  operator  for  rising  stem  valves. 

2.2.2  Reduction  Gears  for  Operators 

A.  Gears  shall  be  fully  enclosed  and  immersed  in  a  lubricant.  All  power  gearing 
shafts  shall  be  mounted  on  ball  or  roller  bearings.  Limit  switch  drive  gearing 
shall  be  stainless  steel  or  bronze. 

B.  Motor  and  gears  shall  be  designed  such  that  the  stall  torque  value  is  a 
minimum  of  150  percent  of  the  rated  torque.  The  gearing  shall  have  a  built- 
in,  lost  motion  device  that  permits  the  motor  to  attain  full  speed  in  a  minimum 
travel  of  135  degrees  before  imparting  a  hammer  blow  to  start  the  valve  in 
motion,  either  opening  or  closing  direction.  Lost  motion  device  shall  be 
between  the  worm  gear  and  the  valve. 

C.  Operator  gearing  shall  be  self-locking;  i.e.,  a  torque  switch  shall  remain  open 
after  it  has  been  activated  to  permit  the  use  of  maintained  contact  control 
circuits.  Non-locking  gearing  may  be  used  for  special  applications  with  prior 
approval  from  the  Owner/Engineer. 

2.2.3  Handwheel 


A.  The  operator  shall  be  equipped  with  a  permanently  attached  handwheel  of 

the  automatic  declutching  type  that  precludes  mechanical  engagement  of  the 
handwheel  while  the  drive  is  in  operation. 
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SPECIFICATION  FOR  ELECTRIC  MOTOR  VALVE  OPERATORS 

2.0 

PRODUCTS  (continued) 

The  declutching  device  shall: 

•     Allow  power  override  of  the  handwheel  operation  at  all  times. 

•     Permit  manual  handwheel  operation  of  the  main  valve  in  the  event  of  a 
frozen  or  seized  driver. 

B. 

Handwheel  drive  shall  permit  the  valve  to  be  stroked  open  or  closed  in  15 
minutes  or  less,  based  on  a  handwheel  speed  of  75  RPM. 

C. 

Handwheel  clockwise  rotation  shall  close  the  valve  and  counterclockwise 
rotation  shall  open  the  valve. 

2.2.4 

Valve  Position  Indication 

A. 

When  specified,  mechanical  dial  or  pointed  indication  of  valve  position  shall 
be  incorporated  in  the  operator. 

B. 

When  specified,  lamp  indication  of  CLOSED  (red)  and  OPEN  (green)  shall  be 
provided.   In  the  intermediate  position,  both  red  and  green  lamps  shall  be  on. 
In    rare   cases   a   third    lamp   (amber)   will    be    specified   to    indicate   the 
intermediate  position  of  the  valve.     Lamps  shall  be  rated  100,000  hours 
unless  excepted  by  prior  approval  from  the  Owner/Engineer. 

2.2.5 

Controls 

A. 

A  reversing  motor  starter  with  electrical  and  mechanical  interlocks  shall  be 
provided  in  the  operator  housing  unless  otherwise  specified.     The  starter 
shall  be  suitable  for  operation  in  a  moist,  salty,  and  corrosive  atmosphere, 
typical  of  locations  in  coastal  areas. 

B. 

Control  power  shall  be  single-phase,  120-volts,  60-hertz,  supplied  from  an 
integrally-mounted  control  power  transformer  unless  otherwise  specified. 

Control  power  transformers  shall  be  480/120  volts,  epoxy  encapsulated  or 
vacuum  pressure  impregnated,  and  shall  have  fuse  protection  on  the  primary 
(2)  and  secondary.     Fuses  shall  be  readily  accessible  for  replacement  or 
deactivation  at  the  terminal  board. 
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SPECIFICATION  FOR  ELECTRIC  MOTOR  VALVE  OPERATORS 


2.0        PRODUCTS  (continued) 

C.  Torque  and  limit  switches: 

•  Switch  design  shall  permit  in-place  change  of  "normally  open"  or 
"normally  closed"  operation. 

•  Minimum  switch  contact  break  rating  shall  be:  5-amps  at  480  VAC,  15- 
amps  at  120-VAC,  and  1/4-amp  at  125-VDC  inductive. 

•  Torque  and  limit  switches  shall  be  easily  adjustable  without  special  tools 
or  removal  of  the  switch  assembly  from  the  operator.  Repeatability  of 
switch  operation  shall  be  +  1/2  percent  of  set  point. 

•  Position  limit  switches  shall  be  provided  at  each  end  of  travel  for  remote 
indication  and  sequencing.  A  minimum  of  eight  limit  switch  contacts  shall 
be  furnished,  with  operation  as  follows: 

Three  contacts  open  only  when  valve  is  fully  closed. 

One  contact  open  except  when  valve  is  fully  open. 

One  contact  closed  only  when  valve  is  fully  closed. 

Three  contacts  closed  except  when  valve  is  fully  open. 

When  specified,  design  shall  include  additional  limit  switches,  each 
adjustable  over  full  valve  travel. 

•  "Open"  and  "dose"  torque  switches  shall  be  provided  with  means  to 
prevent  tripping  on  torque  during  initial  valve  unseating. 

D.  When  specified,  integral  individual  pushbuttons  or  single  3-way  pushbutton 
with  twist  action  shall  be  provided  for  OPEN-STOP-CLOSE  operation  of  the 
valve.  Pushbuttons  shall  have  stainless  steel  shafts  and  bronze  bushings 
unless  excepted  by  prior  approval  from  the  Owner/Engineer. 

2.2.6     Operator  Performance 

A.  The  operator  shall  be  sized  to  open  or  close  the  valve  through  its  full  stroke 
at  maximum  specified  process  pressure  drop  and  temperature. 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 

8/19/96 


REV  NO. 


0 


NO:   13431 


PAGE     8      OF    9 


SPECIFICATION  FOR  ELECTRIC  MOTOR  VALVE  OPERATORS 


2.0        PRODUCTS  (continued) 

A.  Stem  travel  for  gate  valves  shall  be  12-inches  per  minute,  unless  otherwise 
specified. 

B.  The  operator  shall  be  capable  of  normal  operation  at  any  mounting  angle. 

C.  The  operator  shall  be  capable  of  functioning  in  an  ambient  temperature 
ranging  from  minus  22°F  (minus  30°C)  to  plus  158°F  (plus  70°C). 

2.2.7  Motors 

A.  Motors  shall  be  three-phase,  460-volts,  60-hertz,  single  speed,  high  starting 
torque,  with  lifetime  prelubicated  (sealed)  ball  bearings.  Class  "B"  or  Class 
"F"  insulation  shall  be  provided  unless  specified  otherwise. 

B.  Motor  shall  be  suitable  for  the  following: 

•  Three  successive  open-close  operations  of  the  valve  or  for  15  minutes 
continuous  operation,  whichever  is  the  shorter  time  period. 

•  Six  consecutive  applications  of  locked  rotor  current  (i.e.  as  in  jogging). 

•  One  or  more  winding  temperature  detectors  embedded  in  the  motor 
winding  shall  be  provided  for  motor  overload  protection.  Detectors  must 
be  capable  of  being  deactivated  at  the  terminal  board. 

2.2.8  Operation  Nameplate  Identification 

A.  Operators  shall  have  the  following  identifying  information  on  a  nameplate 
fastened  to  the  operator: 

•  Equipment  identification  number 

•  Manufacturer's  name,  model,  and  serial  number. 

•  Area  electrical  classification  suitability  of  motor  and  control  enclosure. 


As  applicable,  nameplates  shall  also  carry  information  relating  to  operator 
type,  voltage  and  frequency,  rated  HP  (KW)  and  maximum  differential 
pressure. 
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SPECIFICATION  FOR  ELECTRIC  MOTOR  VALVE  OPERATORS 


2.0        PRODUCTS  (continued) 


B.  Nameplate    material   shall    be    stainless   steel,    monel,    brass    or   bronze. 

Nameplates   shall   be   attached   with   stainless   steel   fasteners    (adhesive 
fastening  is  not  acceptable). 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


1.0        GENERAL 

1.1  This  specification  covers  the  design,  purchasing,  fabrication,  installation, 
examination  and  leak  testing  requirements  for  dual  containment  high  density 
polyethylene  piping  system.  The  design,  installation  and  testing  of  the  Leak 
Detection  System  specified  in  related  sections  shall  be  included.  Materials 
identified  in  ASTM  D-2657  shall  be  purchased  according  to  this  specification. 
Installation  shall  be  performed  in  accordance  with  this  specification.  The 
containment  piping  and  leak  detection  is  one  system.  The  Contractor  shall 
be  responsible  for  the  overall  operation  of  the  complete  system.  No 
deviation  from  this  specification  shall  be  allowed  without  express  written 
consent  of  the  Engineer. 

1.2  Related  Sections 

1.2.1  Trenching,  Backfilling  and  Compaction  Specification  No.  02221 

1.2.2  Specification  for  Leak  Detection  System  Specification  No.  134231 

1.2.3  Specification  for  Piping  Materials  PE-01  Line  Class  PD 

1.2.4  Piping  Line  List 

1.3.       Reference  Standard  (Latest  Edition) 

1.3.1     For  the  Piping  System,  Related  Codes,  Standards  and  Specifications: 
ASMEB31.3  Process  Piping 


AVWVA  C-901 


AWWA  C-906 


ASTM  F-714 


NSFStd.  #14 


ASTM  D-538 


Polyethylene  (PE)  Pressure  Pipe  and 
Tubing  1/2"  through  3"  for  Water  Service 

Polyethylene  (PE)  Pressure  Pipe  and 
Fittings,  4"  Through  63",  For  Water 
Distribution 

Polyethylene  (PE)  Plastic  Pipe  (SDR-PR) 
Based  on  Outside  Diameter 


Plastic     Piping     Components     & 
Materials 


Related 


Test    Method    for    Tensile    Properties    of 
Plastics 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


1.0        GENERAL  (Cont.) 


ATM  D-790 

ASTM  D-1238 

ASTM  D-2321 

ASTM  D-1248 
ASTM  F-1248 

ASTM  D-1505 
ASTM  D-1599 

ASTM  D-1693 

ASTM  D-2122 

ASTM  D-2239 

ASTM  D-2657 
ASTM  D-2737 


Test  Method  for  Flexural  Properties  of 
Unreinforced  and  Reinforced  Plastics  and 
Electrical  Insulating  Materials 

Test  Method  for  Flow  Rates  of  Thermal 
Plastics  by  Extrusion  Plastometer 


Underground  Installation  of  Thermoplastic 
Pipe  for  Sewers  and  Other  Gravity  Flow 
Applications 

Specification  for  Polyethylene  Plastics 
Molding  and  Extrusion  Materials 

Determination  of  Environmental  Stress 
Crack  Resistance  (ESCR)  of  Polyethylene 
Pipe 

Test  Method  for  Density  of  Plastics  by  the 
Density  Gradient  Technique 

Test  Method  for  Short  Time  Hydraulic 
Failure  Pressure  of  Plastic  Pipe,  Tubing  and 
Fittings 

Test  Method  for  Environmental  Stress 
Cracking  of  Ethylene  Plastics 

Test  Method  for  Determining  Dimensions  of 
Thermoplastic  Pipe  and  Fittings 

Polyethylene  (PE)  Plastic  Pipe  (SIDR-PR). 
(Iron  Pipe  Size;  Inside  Diameter) 

Hot  Joining  Ployolefin  Pipe  and  Fittings 

Polyethylene  (PE)  Plastic  Tubing 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


1.0 


GENERAL  (Cont.) 


ASTM  D-2837 


ASTM  D-3035 


ASTM  D-3261 


ASTM  D-3350 


ASTM  D-4218 


Method  for  Obtaining  Hydrostatic  Design 
Basis  for  Thermoplastic  Pipe  Materials 

Polyethylene  (PE)  Plastic  Pipe  (DR-PR) 
Based  on  Controlled  Outside  Diameter 

Butt  Heat  Fusion  Polythylene  (PE)  Plastic 
Fittings  for  Polyethylene  (PE)  Plastic  Pipe 
and  Tubing 

Polyethylene  Plastics  Pipe  and  Fittings 
Materials 

Test  Method  for  Determination  of  Carbon 
Black  Content  in  Polyethylene  Compounds 
by  the  Muffle-Furnace  Technique 


FM,  Factory  Mutual  Approved 

Plastic  Piping  Institute  PPI  TR  31  Underground  Installation  of 
Polyolefin  Piping 

1.4  Experience  of  supplier  shall  not  be  less  than  five  (5)  years  with  these 
systems  and  materials. 

1.5  The  dual  containment  piping  system  shall  be  a  Fluid-Loc™  system  from  Fluid 
Controls,  Inc.  or  approved  equal.  The  leak  detection  system  shall  be  Trace 
Tektm  System  from  Raychem  Corporation  (as  supplied  by  Fluid  Controls, 
Inc.)  per  Specification  No.  134231. 

2.0        SCOPE  OF  WORK 

The  scope  of  this  specification  shall  be  for  the  following: 

2.1  The  purchase  of  prefabricated  high  density  polyethylene  dual  contained 
piping  system,  designed  for  simultaneous  butt  fusion  welding,  and  capable  of 
accepting  the  installation  of  the  leak  detection  system. 

2.2  Field  training  for  the  installation  of  the  dual  containment  piping  system,  which 
includes  the  installation  of  detection  cables,  fusion  welding  of  joints  and 
testing  of  piping  system. 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


2.0        SCOPE  OF  WORK  (Cont.) 

2.3  A  pre-construction  meeting  shall  be  held  to  discuss  the  project  and  develop 
an  installation  plan  and  QA/QC  plan.  The  Contractor,  the  Piping  Supplier, 
the  Engineer  and  the  Owner  or  his  representative  shall  attend. 

3.0        DESIGN  OF  PIPING  SYSTEM 

3.1  The  design  of  piping  shall  conform  to  the  requirements  of  ASME  B31.3. 

3.2  The  pipe  system  requirements  are: 

A  carrier  pipe  pressure  requirement  of  75  psi 

Design  temperature  shall  be  55°F 

A  minimum  burial  depth  of  four  (4)  feet 

4.0        DEFINITIONS 

4.1        The  following  definitions  apply  to  this  specification: 

Contractor  Overall  Contractor  as  selected  by  the  Owner 

that   has   overall    responsibility   for    materials, 
installation,  testing  and  inspection. 


Engineer 
Manufacturer 


Manufacturer's 
Technician 


Owner 


Owner   selected    Engineer   that    overseas    all 
design  and  material  selection. 

The  maker  of  the  piping  product  or  detection 
system. 

The  Technician  designated  by  the  manufacturer 
of  the  product. 

AFCEE 


Specifying  Engineer  The  Owner  designated  Engineer  that  specified 
materials,  operations  and  installation 
procedures. 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


The  Vendor  as  selected  by  the  General 
Contractor  that  provides  the  design  and 
fabrication  of  the  dual  containment  piping 
system  and  leak  detection. 


4.0        DEFINITIONS   (Cont.) 

System  Supplier 

5.0        MATERIALS 

5.1  Pipe  and  Fittings 

All  pipe  used  to  fabricate  the  dual  containment  piping  system  supplied  under 
this  specification  shall  be  high  density,  extra  high  molecular  weight 
polyethylene  pipe  (equal  to  Driscopipe  1000  as  manufactured  by  Phillips 
Driscopipe,  Inc.).  The  pipe  and  fittings  shall  conform  to  ASTM  D-3350  with 
minimum  cell  classification  values  of  345434C;  the  pipe  and  fittings  shall  be 
made  from  the  same  polyethylene  resin  base  which  meets  this  specification. 

5.2  Physical  Properties  of  Pipe  Compound 

5.2.1  Density 

The  density  shall  be  no  less  than  0.955  gms/ccm  as  referenced  in 
ASTM  D-1505 

5.2.2  Melt  Index 

The  melt  index  shall  be  no  greater  than  0.15  gms/10  minutes  when 
tested  in  accordance  with  ASTM  D-1238  -  Condition. 

5.2.3  Flex  Modules 

Flexural  modulus  shall  be  110,000  to  less  than  160,000  psi  as 
referenced  in  ASTM  D-638. 

5.2.4  Tensile  Strength  at  Yield 

Tensile  strenath  shall  be  3,200  to  less  than  3,500  psi  as  referenced  in 
ASTM  D-63& 

5.2.5  ESCR 

Environmental  Stress  Crack  Resistance  shall  be  in  excess  of  1,500 
hours  with  zero  failures  when  tested  in  accordance  with  ASTM  D- 
1693  -Cond.  C. 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


5.2        Physical  Properties  of  Pipe  Compound  (Cont.) 

5.2.6  Hydrostatic  Design  Basis  shall  be  1,600  psi  at  23  degrees  C  when 
tested  in  accordance  with  ASTM  D-2837. 

5.2.7  Tested  according  to  ASTM  F-1248,  ring  specimen  ESCR  is  zero 
failures  in  more  than  1,000  hours. 

5.2.8  No  slow-crack-growth  pipe  ring  failures  in  more  than  32  days  of 
testing  at  1600  psi,  cycled  at  nine  (9)  RPMs  according  to  Battelle 
Rotary  Test. 

5.2.9  The  HDPE  pipe  extruder  and  resin  manufacturer  shall  be  the  same 
company.  Third  party  testing  data  may  be  required  by  the  Engineer 
to  certifying  the  manufacturer's  material  data. 

5.2.10  Chemical  resistance  data  from  the  Pipe  Manufacturer  on  the 
application  will  be  provided  as  part  of  the  submittal.  The  Engineer 
may  require  a  certification  letter  from  the  manufacturer  as  part  of  the 
submittal. 


5.3 


5.4 


Deviations 

If  a  Contractor  chooses  to  submit  a  bid  that  does  not  meet  all  of  the 
requirements  of  this  specification,  the  bid  shall  include  a  written  description  of 
the  deviations  with  data  that  show  the  magnitude  of  the  deviations  and  the 
justification  for  the  deviation  from  the  specification.  The  decision  to  accept 
material  deviating  from  the  specification  shall  be  the  responsibility  of  the 
Specifying  Engineer  and  must  be  approved  in  writing. 

Dual  contained  pipe  and  fitting  may  be  rejected  for  failure  to  meet  any  of  the 
requirements  of  this  specification. 


6.0 


DUAL  CONTAINMENT  PIPING  SYSTEM 


TM 


6.1  The  dual  Containment  piping  system  shall  be  Fiuid-Lok"1"  Dual  Contained 
pipe  and  fittings  as  manufactured  by  Fluid  Controls,  Inc.;  Huntsville,  AL  or 
approved  equal. 

6.1.1  Pipe  supplied  under  this  specification  shall  have  IPS  (Iron  Pipe  Size) 
OD  and  shall  meet  ASTM  D-3035.  Pipe  sizes  shall  be  as  specified  in 
the  following  table.  The  dual  containment  combination,  inner  by  outer 
pipe,  the  ID  and  OD  of  the  carrier  and  containment,  and  the  SDRs 
shall  be  specified  herein: 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


6.0         DUAL  CONTAINMENT  PIPING  SYSTEM   (Cont.) 


CARRIER 
PIPE 
SIZE 

CARRIER 
ID 

CARRIER 
OD 

CARRIER 
SDR 

CONT. 
PIPE 
SIZE 

CONT. 
ID 

CONT. 
SDR 

2" 

1.9"               2  3/8" 

11                 6" 

5.8" 

26 

6" 

5.8"        |       6  5/8"                 17                10" 

9.9" 

26 

8"                   7.6"               8  5/8"                 17 

12" 

11.7" 

26 

6.2 


6.1.2     Fittings  shall  be  manufactured  to  the  same  IPS  ID  and  OD  as  the 

pipe. 

6.1.2.1  All  fittings  shall  meet  the  pressure  requirements  of  the 
system  as  specified  and  based  on  ASTM  D-2837  Hydrostatic 
Design  Basis  for  thermoplastic  Pipes. 

61 .2.2  All  molded  fittings  shall  be  manufactured  per  ASTM  D-3261 . 

61.2.3  Pipe  joints  and  fittings  shall  be  supplied  to  the  job  site  ready 
for  simultaneous  butt  fusion.  The  Fabricator  shall  show  that 
the  materials  are  capable  of  butt  fusion  and  shall  provide  a 
procedure  to  consistently  produce  sound  welds. 

6.1.2.4  Cleanouts  shall  be  installed  every  600  foot  or  as  per  the 
drawings.  Cleanouts  shall  be  capped  with  metallic  blind 
flanges  and  a  full  blind  gasket  (to  prevent  a  condensation  of 
the  inside  of  the  metal  blind)  for  easy  access.  (Alternate: 
Position  cleanouts  in  leak  detection  manholes,  valve  boxes  or 
well  heads.) 

Carrier  pipe  support  shall  be  with  full  round  centralizers  welded  to  the  carrier 
pipe,  centralizer  support  spacing  per  Plastic  Piping  Institute  standards  and 
Fluid  Controls  standard. 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
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6.0         DUAL  CONTAINMENT  PIPING  SYSTEM   (Cont.) 

6.2.1  The  centralizers  shall  be  machined  for  accuracy  from  pipe  grade  resin 
1/2"  sheet  stock  HDPE.  Centralizers  have  openings  at  6  o'clock  and 
12  o'clock  per  the  drawings.  The  opening  at  6  o'clock  will  permit  the 
flow  of  liquid  between  the  carrier  pipe  and  the  containment  pipe,  the 
minimum  vertical  opening  shall  be  .75  inches  or  greater  including 
allowance  for  internal  beads.  The  minimum  horizontal  opening  shall 
be  1.25  inches,  the  opening  at  12  o'clock  shall  be  the  same 
dimensions. 

6.2.2  The  OD  of  the  centralizer  shall  match  the  ID  of  the  containment  piping 
as  closely  as  possible. 

6.3  Force  Transfer  Couplings®  manufactured  by  Fluid  Controls  shall  be  used  to 
anchor  the  differential  and  the  total  forces  from  thermal 
expansion/contraction.  The  Force  Transfer  Couplings®  shall  be  a  mass 
anchor  machined  from  solid  high  density  polyethylene  pipe  grade  resin.  The 
coupling  shall  anchor  the  inner  carrier  pipe  and  the  out  containment  pipe  to 
an  external  anchor  point.  Force  Transfer  Couplings®  shall  be  used  to  protect 
fittings  from  thermal  expansion  as  required  by  the  manufacturers  thermal 
analysis  of  the  system  based  on  the  standards  outlined  in  this  specification. 

6.3.1  Force  Transfer  Couplings®  shall  be  simultaneously  fused  into  the 
system. 

6.3.2  Solid  Force  Transfer  Couplings®  shall  be  used  to  segment  the  annular 
space  as  required  and  drawn. 

6.3.3  Force  Transfer  Couplings®  shall  be  ported  unless  indicated  on  the 
drawings.  Ports  shall  provide  a  continuous  annular  space  and  match 
the  openings  in  the  centralizers.  POSITION  PORTS  PROPERLY 
DURING  INSTALLATION. 

6.4  End  termination/Force  Transfer  Couplings®  shall  be  used  to  seal  the  system 
at  both  ends.  The  coupling  shall  be  simultaneously  butt  fused  to  the  carrier 
and  containment  pipe  to  seal  the  annular  space.  No  other  closure  or 
termination  will  be  allowed.  This  fitting  will  also  provide  the  transition  to 
single  wall  piping. 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


6.0         DUAL  CONTAINMENT  PIPING  SYSTEM  (Cont.) 

6.5  Tie-ins  to  other  piping  systems  and/or  equipment  where  butt  fusion  is  not 
applicable  shall  be  with  HDPE  flange  adapters  and  coated  metal  back-up 
rings,  unless  otherwise  specified  by  the  Engineer  on  the  drawings. 
Mechanical  compression  or  clamp  style  fittings  will  not  be  allowed  under  this 
specification. 

7.0         LEAK  DETECTION  SYSTEM  REQUIREMENTS 

See  specification  for  Leak  Detection  System,   Specification  No.   134231   for  the 
details  of  actual  leak  detection  system  used. 

7.1         Piping  and  Fittings 

7.1.1  All  pipe  and  fittings  shall  have  a  pre-installed  pull  rope  of  0.25  inch 
hollow  braid  polypropylene  rope.  All  pipe  and  fittings  shall  come 
capped  with  rain  tight  pipe  and  caps. 

7.1.2  Access  ports  are  required  to  provide  access  to  the  annular  space. 
These  provide  the  pull  points  for  sensing  cable  systems  or  the  points 
for  low  point  detection.  Access  ports  shall  be  six  (6)  inches  nominal 
OD  (minimum  four  (4)  inches)  sealed  with  blind  flanges  that  extend  to 
6"  below  grade.  Each  access  port  shall  be  protected  by  a  cover  box 
as  drawn.  Locate  as  drawn. 

7.1.3  Low  point  drains  provide  drainage  for  the  annular  space.  Locate  as 
drawn. 

7.1.4  Locate  solid  Force  Transfer  Couplings®  as  indicated  on  the  drawings 
to    compartmentalize   the    containment    as    required    for   the    leak 


detection  system. 


8.0         EXECUTION 


Pipe  shall  be  prefabricated  prior  to  shipment  to  the  jobsite.  No  on-site 
fabrication  or  alterations  to  the  pipe,  fittings  or  system  shall  be  allowed 
without  express  written  consent  of  the  Engineer  and  the  System  Supplier. 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


8.0        EXECUTION    (Cont.) 

8.2  Pipe  shall  be  stored  on  clean,  level,  dry  ground  to  prevent  undue  scratching 
or  gouging  of  the  pipe.  The  pipe  ends  shall  be  capped  to  prevent  water  and 
dirt  from  contaminating  the  leak  detection  space  between  the  pipes.  If  the 
pipe  must  be  stacked  for  storage,  such  stacking  should  be  done  in 
accordance  with  the  pipe  manufacturer's  recommendation.  The  handling  of 
the  pipe  should  be  done  in  such  a  manner  that  it  is  not  damaged  by  dragging 
over  sharp  objects  or  cut  by  chokers  or  lifting  equipment. 

8.3  Segments  of  pipe  having  cuts  or  gouges  in  excess  of  20%  of  the  wail 
thickness  of  the  pipe  shall  be  cut  out  and  removed.  The  undamaged  portion 
of  pipe  can  be  rejoined  after  a  new  end  piece  has  been  welded  to  the  pipe. 

8.4  Sections  of  polyethylene  pipe  shall  be  joined  into  continuous  lengths  on  the 
job  site  following  the  guidelines  of  ASTM  D-2657,  using  simultaneous  butt 
fusion  as  the  method  of  joining  the  dual  contained  polyethylene  piping 
system.  The  pipe  shall  have  from  1/2"  to  1"  of  the  carrier  pipe  extending  out 
past  the  containment  pipe  to  test  the  alignment  and  test  for  movement.  No 
movement  of  the  carrier  pipe  is  acceptable  prior  to  welding. 

8.4.1  System  Supplier  shall  approve  all  fusion  equipment  used  for  the 
containment  system.  The  butt  fusion  equipment  used  to  join  the  pipe 
shall  be  capable  of  meeting  all  normal  butt  fusion  requirements; 
alignment,  heating,  trimming  and  fusion  pressure. 

8.4.2  Simultaneous  fusion  equipment  shall  be  capable  of  simultaneous 
installation  of  the  leak  detection  sensor  pull  rope  during  the  fusion 
welding  process,  leaving  a  free  running  pull  rope  from  access  port  to 
access  port  upon  completion  of  the  pipe  joining  process. 

8.5  Fused  segments  of  pipe  shall  be  moved  to  avoid  damage  to  the  pipe. 
Handle  dual  containment  pipe  with  care.  Limit  bending  of  the  pipe.  Nylon 
slings  are  preferred. 

8.6  A  representative  of  the  dual  containment  System  Supplier  shall  be  on  site  to 
train  the  Contractor's  personnel.  A  minimum  of  two  (2)  week(s)  training  will 
be  required  on  site. 

8.6.1  A  Manufacturer's  Technician  shall  be  required  on  site  for  the  duration 
of  the  job  for  QA/QC  and  installation  oversight.  (If  required  by  project 
difficulty.) 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


8.0         EXECUTION    (Cont.) 


8.7 


8.8 


8.6.2  A  Manufacturer's  Technician  shall  be  required  on  site  for  five  (5)  days 
to  assist  with  the  piping  system  pressure  test.  (If  required  by  project 
difficulty.) 

8.6.3  A  Manufacturer's  Technician  shall  be  required  on  site  for  five  (5)  days 
to  assist  with  the  installation  of  any  leak  detection  sensors  or  cable  in 
the  piping  system.  (If  required  by  project  difficulty.) 

Modification  to  the  system  shall  be  done  only  by  a  representative  of  the  dual 
containment  System  Supplier  or  factory  trained  installer.  This  includes 
changes  in  lengths  of  pipe  and  special  tie-in  connections. 

The  piping  system  shall  be  suitable  for  direct  burial.  Trenching,  backfilling, 
and  compaction  shall  be  per  Section  02221. 


8.9  Leak  Detection  Components  Installation 

8.9.1  The  clean  and  dry  installation  of  the  containment  piping's  annular 
space  is  critical.  The  Contractor  shall  insure  that  the  pipe's  annular 
space  is  clean  and  dry 

8.9.2  The  Contractor  shall  insure  that  the  pull  rope  is  free  running  from 
access  port  to  access  port.  The  pull  rope  shall  be  continuous  and 
knot  free  between  access  ports  and  be  unobstructed  and  loose  in  the 
pipe. 

8.9.2.1  The  Contractor  shall  take  care  that  the  weld  bead  does  not 
obstruct  the  .75"  clearance  required  for  the  pull  rope  and 
sensing  cable  at  the  6  o'clock  position  in  the  containment 
space. 

8.9.3  The  Contractor  shall  install  the  leak  detection  sensor  in  the  piping  with 
the  cable  feed-through  assemblies  located  in  the  beginning  access 
port  in  each  line.  The  sensor  will  be  tested  in  place  to  insure  the 
clean  and  dry  condition  of  the  system  and  the  quick  connection/start- 
up to  the  system  by  the  Electrician/Owner. 

8.10  Examination  and  Leak  Testing 

The  extent  of  required  examination  and  the  general  requirements  for  leak 
test  shall  conform  with  the  applicable  requirements  stated  in  ASME  B31.3. 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


8.0        EXECUTION    (Cont.) 


8.10.1  The  Carrier  (inside  pipe)  shall  be  hydrostatically  tested  at  1.5  times 
the  operating  pressure  per  the  line  list.  The  system  should  be 
brought  up  to  pressure  and  allowed  to  equalize  for  three  (3)  hours, 
then  the  pressure  shall  be  monitored  for  a  three  (3)  hour  test  period. 
Since  HDPE  is  a  flexible  material,  pressure  drop  can  occur  for 
reasons  other  than  a  leak,  such  as  a  temperature  change. 
Acceptable  make-up  water  tables  per  PPI  TR  31  shall  be  provided  by 
the  Piping  System  Supplier.  If  no  significant  pressure  drops  occur  or 
there  are  no  visual  signs  of  leaks  during  the  final  test  period,  then  the 
pipeline  passes  the  test. 

8.10.3  The  annular  space  between  the  carrier  and  containment  pipe  shall  be 
tested  at  10  psi  air  pressure.  Air  pressure  should  be  allowed  to 
equalize  for  10  minutes,  then  monitor  the  pipe  for  the  test  period  of  10 
minutes,  during  which  no  drop  in  pressure  shall  be  allowed. 

8.10.4  The  final  leak  detection  system  test  will  be  performed  by  the 
electrician.  The  piping  contractor  will  have  the  Leak  Detection 
Supplier  supervise  and  certify  the  installation  of  the  leak  detection 
sensors  and  the  clean  and  dry  condition  of  the  pipe  using  the  leak 
detection  system's  portable  test  box. 


9.0 


SUBMITTALS 


9.1 


General 


Applicable  manufacturer's  data  required  to  demonstrate  compliance  with  this 
specification.  Submit  on  supplier's  experience  with  these  systems. 

9.2  Scope  of  Work 

Submit  system  bill  of  materials.  Submit  arrangements  for  training  and 
QA/QC  support  from  piping  supplier.  Piping  Supplier  shall  provide  a  flow, 
burial  and  thermal  stress  analysis  of  the  system's  application  parameters  for 
the  Engineer's  approval. 

9.3  Pipe  and  Materials 

Submit  on  cell  class  according  to  ASTM  D-3350  and  applicable  standards 
identified  by  the  cell  class. 
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SPECIFICATION  FOR  DUAL-CONTAINMENT  PIPING 
HIGH  DENSITY  POLYETHYLENE  PIPE 


9.0        SUBMITTALS  (Cont.) 

9.4  Dual  Containment  Piping  System 

Submit  carrier  and  containment  pipe  sizes  per  ASTM  D-3035.  Submit 
hydrostatic  design  basis  per  ASTM  D-2837.  Submit  on  any  molded  fittings  in 
the  system  that  shall  meet  ASTM  D-3261 .  Submit  details  of  typical  fittings 
including  centralizers,  force  transfer  coupling,  etc. 

9.5  Leak  Detection  System  Requirements 

Submit  data  indicating  compliance  with  this  specification  Paragraph  7. 

9.6  Execution 

Submit  data  on  system  fusion  welding  procedure(s)  and  welding  equipment 
required.  Submit  handling  and  storage  data.  Submit  trenching  and  burial 
data  per  Section  02221.  Submit  comprehensive  system  testing  guidelines. 
Submit  manufacturer's  field  technical  support  schedule  for  training,  QA/QC 
oversight,  testing  and  leak  detection  sensor  installation. 
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PIPING  MATERIAL  SPECIFICATION 
SPEC.  NO.   PD 


SERVICE: 

EXTRACTION    PIPELINE 

ANSI    RATING/ FACING: 

CLASS    150,     FF 

TEMPERATURE    LIMITS: 

-20    F   TO    100    F 

BASIC    MATERIAL (S) : 

EDPE-DUAL    CONTAINMENT 

CORROSION   ALLOWANCE: 

0.000    INCHES 
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ITEM       SIZES     RATING/  FACE/    GENERAL 
STC         (NPS)      SCHED     END     DESCRIPTION 


COMM 
CODE 


NOTES 


PIPE 
PIP 


PIP 


PIPE  -  HDPE,  ASTM  D-3350,  CELL 

CLASS   345434C  SDR11 

THICKNESS, JOINED  BY   BUTT -FUSION 

WELDING . 

PIPE  -  HDPE,  ASTM  D-3350,  CELL 

CLASS   345434C  SDR17 

THICKNESS, JOINED  BY   BUTT -FUSION 

WELDING . 


JW1001 


JW1002 


1,2,5,4 


[FITTINGS 
90S 


90E 


45S 


45E 


Form   2 


90  DEG.  ELL,  HDPE,  SDR11 

THICKNESS,   MANUFACTURED  BY 

INJECTION  MOLDING  OR   BY  EXTRUSION 

AND  MACHINING  OR   FABRICATED  FROM 

HDPE  PIPE  CONFORMING   TO  THIS 

SPECIFICATION. 

90  DEG.  ELL,  HDPE,  SDR17 

THICKNESS,   MANUFACTURED  BY 

INJECTION  MOLDING  OR   BY  EXTRUSION 

AND  MACHINING  OR   FABRICATED  FROM 

HDPE  PIPE  CONFORMING   TO  THIS 

SPECIFICATION. 

3  0  DEG.  ELL,  HDPE,  SDR11 

THICKNESS,   MANUFACTURED  BY 

INJECTION  MOLDING  OR   BY  EXTRUSION 

AND  MACHINING  OR   FABRICATED  FROM 

HDPE  PIPE  CONFORMING   TO  THIS 

SPECIFICATION. 

45  DEG.  ELL,  HDPE,  SDR11 

THICKNESS,   MANUFACTURED  BY 


JW3201 


JW3301 


JW3202 


JW3203 
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PIPING  MATERIAL  SPECIFICATION 
SPEC.  NO.  PD 


ITEM       SIZES     RATING/  FACE/    GENERAL 
STC         (NPS)      SCHED     END     DESCRIPTION 


COMM 
CODE 


NOTES 


1TTINGS 


5E 


5E 


6  - 


ZE 


:z 


CwP 


CE 


6-8 


INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
EDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
3  0  DEG.  ELL,  HDPE,  SDR17 
THICKNESS,   MANUFACTURED  BY 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
HDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
45  DEG.  ELL,  HDPE,  SDR17 
THICKNESS,   MANUFACTURED  BY 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
EDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
TEE,  HDPE,  SDR11  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  EDPE  PIPE 
CONFORMING   TO  THIS  SPECIFICATION. 
TEE,  HDPE,  SDR17  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  HDPE  PIPE 
CONFORMING   TO  THIS  SPECIFICATION. 
CAP,  EDPE,  SDR11  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  EDPE  PIPE 
CONFORMING   TO  THIS  SPECIFICATION. 
CAP,  EDPE,  SDR17  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  EDPE  PIPE 
CONFORMING   TO  THIS  SPECIFICATION. 
CONC. RED. , HDPE, THK= SDR17  X 
R.WT=SDR17   MANUFACTURED  BY 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
HDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
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JW3305 


JW3  3  06 
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PIPING   MATERIAL    SPECIFICATIO 
SPEC.    NO.        PD 


SERVICE 


ANSI    RATING/FACING 


TEMPERATURE    LIMITS: 


EXTRACTION   PIPELINE 


CLASS    150,    FF 


-20    F    TO    100    F 


BASIC    MATERIAL (S) : 


CORROSION   ALLOWANCE: 


EDPE-DUAL    CONTAINMENT 


TO   iUU   ? 


0.000    INCHES 


"r'LANGS    kATiUt;   TA3L2 


TEMPERATURE 
-2U    F 


PRESSURE 


rsrsiB 


TEMPERATURE 


PRESS  LE 


ITEM 
STC 


SIZES 
(NPS) 


RATING/  FACE/    GENERAL 
SCHED     END     DESCRIPTION 


COMM 
CODE 


note: 


pipe 
pip 


pip 


6-8 


FITTINGS 
90E 


PIPE  -  HDPE,  ASTM  D-3350,  CELL 

CLASS   345434C  SDR11 

THICKNESS, JOINED  BY   BUTT-FUSION 

WELDING . 

PIPE  -  HDPE,  ASTM  D-3350,  CELL 

CLASS   345434C  SDR17 

THICKNESS, JOINED  BY   BUTT -FUSION 

WELDING . 


JW1001 


JW1002 


1,2,3,4 


90E 


6-8 


45E 


45E 


\Foztb   2 


90  DEC  ELL,  HDPE,  SDR11 
THICKNESS,   MANUFACTURED  BY 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
HDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
90  DEG.  ELL,  HDPE,  SDR17 
THICKNESS,   MANUFACTURED  BY 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
HDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 

3  0  DEG.  ELL,  HDPE,  SDR11 
THICKNESS,   MANUFACTURED  3Y 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
HDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 

4  5  DEG.  ELL,  HDPE,  SDR11 
THICKNESS,   MANUFACTURED  BY 


JW3201 


JW3301 


JW3202 


JW3203 
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PIPING  MATERIAL  SPECIFICATION 
SPEC.  NO.  PD 


ITEM       SIZES     RATING/  FACE/ 
STC         (NPS)      SCHED     END 


GENERAL 
DESCRIPTION 


COMM 
CODE 


NOTES 


FITTINGS 


45E 


6-8 


45E 


TEE 


TEE 


CAP 


CAP 


CRE 


INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
HDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
3  0  DEG.  ELL,  HDPE,  SDR17 
THICKNESS,   MANUFACTURED  BY 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
HDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
45  DEG.  ELL,  HDPE,  SDR17 
THICKNESS,   MANUFACTURED  BY 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
EDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
TEE,  HDPE,  SDR11  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  EDPE  PIPE 
CONFORMING   TO  THIS  SPECIFICATION. 
TEE,  HDPE,  SDR17  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  HDPE  PIPS 
CONFORMING   TO  THIS  SPECIFICATION. 
CAP,  EDPE,  SDR11  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  EDPE  PIPE 
CONFORMING   TO  THIS  SPECIFICATION. 
CAP,  EDPE,  SDR17  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  HDPE  PIPS 
CONFORMING   TO  THIS  SPECIFICATION. 
CONC. RED. , HDPE, THK=SDR17  X 
R.WT=SDR17   MANUFACTURED  BY 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
HDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
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ITEM       SIZES     RATING/  FACE/    GENERAL 
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COMM 
CODE 


E 

NOTES   v 


IFITTINGS 
ERE 


6    - 


ECC.    RED. ,EDPE,THK=SDR17    X 
R.WT=SDR17       MANUFACTURED    BY 
INJECTION   MOLDING    OR      BY    EXTRUSION 
AND   MACHINING    OR      FABRICATED    FROM 
BDPE    PIPE    CONFORMING      TO    THIS 
SPECIFICATION. 


JW3307 


fVALVES 
BUV 


150 


RF 


BUTTERFLY   VALVE, WAFER    TYPE 
TAG:VBU-4 


VBU-4 


IFLANGES 
EXF 

EXF 


6-8 


150 


150 


FF 


FF 


FLANGE  ADAPTER,  MOLDED  BDPE,  SDR11 
THICKNESS,  W/STEEL  BACK-UP  RING, 
DRILLED  TO  ANSI  B16.5,  CLASS  150. 
FLANGE  ADAPTER,  MOLDED  KDPE,  SDR17 
THICKNESS,  W/STEEL  BACK-UP  RING, 
DRILLED  TO  ANSI  B16.5,  CLASS  150. 


JW2901 


JW2902 


IGASKETS 
GAS 


30LTING 
STU 


GASKET,     1/16"    THK.,FULL    FACE;       NBR 
BINDER; FOR    FF    FLANGES; ANSI    B16.21 
NON- ASBESTOS ; GARLOCK    BLUE-GARD 
3  000      OR    EQUAL. 


RG002 


STUD  BOLTS,  FULL  THREAD,  ALLOY 
STEEL,   ASTM  A193-B7  W/2  ASTM  A194 
GR  2H   HEAVY  HEX  NUTS 


CB7  001 


Form   2 
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PIPING  MATERIAL  SPECIFICATION 
SPEC.  NO.    PS 


SERVICE : 

INJECTION    PIPELINE 

ANSI    RATING /FACING: 

CLASS    150,     FF 

TEMPERATURE    LIMITS: 

-20    F    to    100    F 

3ASIC    MATERIAL (S) : 

HDPE 

CORROSION   ALLOWANCE: 

0.000    INCHES 

PLANG3   kati^g  TABLE 

"RSV 

THMPERATUR2!  PRESSURE      II temperature 

PRESSURE 

"-*"  " 

l'u   iuu   f                V=  p5IG|j 

il 

II 

II 

II 

II 

II 

II 

1 

1 

1 

ITEM       SIZES     RATING/  FACE/    GENERAL 
STC         (NPS)      SCHED     END     DESCRIPTION 


COMM 
CODE 


NOTES 


PIPE 
PIP 


PIP 


6  -  8 


PIPE  -  HDPE,  ASTM  D-3350,  CELL 

CLASS   345434C  SDR11 

THICKNESS, JOINED  BY   BUTT-FUSION 

WELDING. 

PIPE  -  HDPE,  ASTM  D-3350,  CELL 

CLASS   345434C  SDR17 

THICKNESS, JOINED  BY   BUTT-FUSION 

WELDING . 


JW1001 


JW1002 


FITTINGS 
90E 


90E 


45E 


45E 


Fon  2 


90  DEG.  ELL,  HDPE,  SDR11 

THICKNESS,   MANUFACTURED  BY 

INJECTION  MOLDING  OR   BY  EXTRUSION 

AND  MACHINING  OR   FABRICATED  FROM 

HDPE  PIPE  CONFORMING   TO  THIS 

SPECIFICATION. 

90  DEG.  ELL,  HDPE,  SDR17 

THICKNESS,   MANUFACTURED  BY 

INJECTION  MOLDING  OR   BY  EXTRUSION 

AND  MACHINING  OR   FABRICATED  FROM 

HDPE  PIPE  CONFORMING   TO  THIS 

SPECIFICATION. 

3  0  DEG.  ELL,  HDPE,  SDR11 

THICKNESS,   MANUFACTURED  BY 

INJECTION  MOLDING  OR   BY  EXTRUSION 

AND  MACHINING  OR   FABRICATED  FROM 

HDPE  PIPE  CONFORMING   TO  THIS 

SPECIFICATION. 

45  DEG.  ELL,  HDPE,  SDR11 

THICKNESS,   MANUFACTURED  BY 


JW32  01 


JW33  01 


JW3 2  0  2 


JW3203 
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PIPING  MATERIAL  SPECIFICATION 
SPEC.  NO.  PS 


ITEM       SIZES     RATING/  FACE/    GENERAL 
STC         (NPS)      SCHED     END     DESCRIPTION 


COMM 
CODE 


F. 
E 

NOTES   v 


FITTINGS 


45E 


45E 


TEE 


TEE 


CAP 


CAP 


CRE 


6-8 


6-8 


6  -  8 


6  - 


6-8 


INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
KDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
30  DEG.  ELL,  EDPE,  SDR17 
THICKNESS,   MANUFACTURED  BY 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
EDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
45  DEG.  ELL,  HDPE,  SDR17 
THICKNESS,   MANUFACTURED  BY 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
HDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 
TEE,  EDPE,  SDR11  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  HDPE  PIPE 
CONFORMING   TO  THIS  SPECIFICATION. 
TEE,  EDPE,  SDR17  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  HDPE  PIPE 
CONFORMING   TO  THIS  SPECIFICATION. 
CAP,  HDPE,  SDR11  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  HDPE  PIPE 
CONFORMING   TO  THIS  SPECIFICATION. 
CAP,  EDPE,  SDR17  THICKNESS, 
MANUFACTURED  BY  INJECTION  MOLDING 
OR   BY  EXTRUSION  AND  MACHINING  OR 
FABRICATED  FROM  HDPE  PIPE 
CONFORMING   TO  THIS  SPECIFICATION. 
CONC. RED. , HDPE, THK=SDR17  X 
R.WT=SDR17   MANUFACTURED  3Y 
INJECTION  MOLDING  OR   3Y  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
HDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 


JW3302 


JK3  3  03 


JW3204 


JW3  3  04 


JW3205 


JW3305 


JW3 3  0  6 


~ozm  2 
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SPEC.  NO.  PS 

ITEM 

SIZES     RATING/  FACE/ 

GENERAL                                COMM                  E 

STC 

(NPS)      SCHED     END 

DESCRIPTION                           CODE          NOTES   v 

FITTINGS 

ERE 

6  -  8 

ECC.  RED. ,HDPE,THX=SDR17  X 
R.WT=SDR17   MANUFACTURED  BY 
INJECTION  MOLDING  OR   BY  EXTRUSION 
AND  MACHINING  OR   FABRICATED  FROM 
EDPE  PIPE  CONFORMING   TO  THIS 
SPECIFICATION. 

JW3307 

VALVES 

BUV 

2-8 

15  0 

RF 

BUTTERFLY  VALVE,  WAFER  TYPE 
TAG:VBU-4 

VBU-4 

FLANGES 

EXE 

2 

150 

FF 

FLANGE  ADAPTER,  MOLDED  EDPE,  SDR11 
THICKNESS,  W/STEEL  BACK-UP  RING, 
DRILLED  TO  ANSI  B16.5,  CLASS  15  0. 

JW2901 

EXF 

6-8 

150 

FF 

FLANGE  ADAPTER,  MOLDED  HDPE,  SDR17 
THICKNESS,  W/STEEL  BACK-UP  RING,' 
DRILLED  TO  ANSI  B16.5,  CLASS  150. 

JW2902 

GASKETS 

GAS 

2 

GASKET,  1/16"  THK.,FULL  FACE;   NBR 
BINDER; FOR  FF  FLANGES; ANSI  B16.21 
NON-ASBESTOS ; GARLOCK  BLUE-GARD 
3000   OR  EQUAL. 

RG0  0  2 

BOLTING 

STU 

2 

STUD  BOLTS,  FULL  THREAD,  ALLOY 
STEEL,   ASTM  A193-B7  W/2  ASTM  A194 
GR  2H   EEAVY  HEX  NUTS 

CB7001 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


1.0 


GENERAL 


1.1 


Description 


B. 


The  work  under  this  section  shall  include  the  furnishing  and 
installation  of  a  complete  plumbing  system  consisting  of  a  potable 
water  system,  and  sanitary  sewerage  system.  The  work  shall 
include  all  labor,  materials,  equipment,  tools,  supervision,  and 
appurtenant  accessories  necessary  for,  or  incidental  to,  the 
furnishing  and  installation  of  complete  and  properly  operating 
system(s),  as  shown  on  the  drawings  and  in  the  specifications,  and 
final  connections  to  all  related  equipment. 

Coordination:  Plumbing  Contractor  shall  examine  all  drawings  and 
specifications  of  all  divisions  of  the  project  to  assure  himself  that 
provisions  have  been  made  for  all  services  under  his  jurisdiction. 
Should  the  Contractor  discover  an  omission  of  service,  the 
Contractor  shall  inform  the  Engineer  of  his  findings  in  order  that 
provision  for  extension  of  the  required  services  may  be  made  prior 
to  bid  date. 

Definitions 

1 .  Where  the  word  "Contractor"  is  used  in  connection  with  the 

work  included  under  this  section  of  the  Specifications, 
reference  is  thereby  made  to  the  Contractor  who  is 
engaged  to  execute  the  work  included  under  each  section 
of  the  specifications,  notwithstanding  the  fact  that  this 
Contractor  may  be  either  the  General  Contractor  or  his 
Subcontractor.  The  Contractor  for  the  work  included  under 
each  Section  of  the  Specifications  shall  cooperate  at  all 
times  with  all  other  Contractors  employed  on  the  job  so  that 
all  phases  of  the  work  may  be  properly  coordinated  without 
delays  or  damage  to  any  parts  of  the  work  of  any 
Contractor. 

2.  The  word   "Owner's   Representative"   used   in   connection 

With  the  work  included  under  this  Section  of  the 
Specifications,  shall  indicate  the  Owner's  designated 
representative  that  may  be  but  not  limited  to  Engineer, 
Contract  Officer,  or  Construction    Manager. 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


1.0        GENERAL  (continued) 

1 .2        Related  Work  Specified  Elsewhere 


1.3 


1. 


Section  02721 


Trenching,  Backfilling  and 
Compaction 

Plumbing  Fixtures 


2.  Section  15450 

Quality  Assurance 

A.  Qualifications  of  Manufacturer 

1.  Pipes,  pipe  fittings,  valves,  drains,  specialties  and  supporting 

devices  shall  be  furnished  by  a  manufacturer  who  has  made 
these  items  for  a  period  of  at  least  five  years. 

B.  The  entire  installation  shall  equal  or  exceed  the  minimum 
requirements  of  The  National  Plumbing  Code,  and  the  Building  Codes 
or  regulations,  laws,  or  rules  promulgated  by  regulatory  authorities 
having  jurisdiction.  In  the  event  such  requirements  conflict  with  these 
specifications,  the  more  stringent  shall  apply. 

C.  Testing  of  piping  systems  shall  be  performed  as  specified  under  the 
various  types  of  piping. 

1.4        Reference  Standards  (Latest  Edition) 

1.  The     National     Plumbing     Code     and     regulations     of    the 

jurisdictional  authorities. 

Solder,  Tin  Alloy,  Antimony 

Hangers,  and  Supports,  Pipe 

Pipe,  Steel  (Seamless  and  Welded)  (For 
Ordinary  Use) 

Tube,  Copper  Seamless  Water  and 
Refrigeration  (For  use  with  Solder. 
Flared  or  Compression  Type  Fittings) 


2. 

FSQQ-S-571E: 

3. 

FS  VWV-H-171D: 

4. 

FS  VWV-P-406D: 

5. 

FS  WW-T-799E. 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 

1.0        GENERAL  (continued) 

6. 

FS  WW-V-51E: 

Valve,  Angle,  Check  and  Globe,  Bronze 
(125,    150   and   200    pound,    Threaded 
Ends, 

Flanged  Ends,  Solder  Ends,  and  Brazed 
Ends)  for  Land  Use 

7. 

FS  WW-V-54D: 

Valve,  Gate,  Bronze  (125,  150  and  200 
pound,  Threaded  Ends,  Flanged  Ends, 
Solder  Ends  and  Brazed  Ends  For  Land 
Use) 

8. 

FS  WW-V-58B: 

Valves,  Gate,  Cast  Iron  Threaded  and 
Flanged  (For  Use) 

9. 

ASTM  A  74: 

Cast  Iron  Soil  Pipe  and  Fittings 

10. 

ASTMB61: 

Specification  for  Steam  or  Valve  Bronze 
Castings 

11. 

ASTM  C  564: 

Rubber  Gaskets  for  Cast  Iron  Soil  Pipe 
and  Fittings 

12. 

ASTM  D  1784: 

Specification      For      Rigid      Poly(Vinyl 
Chloride)      (PVC)      Compounds      and 
Chlorinated  Polyvinyl  Chloride)  (CPVC) 
Compounds 

13. 

ASTM  D  1785: 

Specification    for    Poly(Vinyl    Chloride) 
(PVC)  Plastic  Pipe,  Schedules  40,  80, 
and  120 

14. 

ANSI  B  16.22: 

Wrought  Copper  and  Brass  Solder-Joint 
Pressure  Fittings 

15. 

ANSI  A  21.6: 

Cast-Iron    Pipe    Centrifugally    Cast    in 
Metal  Molds,  for  Water  or  Other  Liquids 
(AWWAC  106) 

16. 

ANSI  A  21.10: 

Gray-Iron    and    Ductile-Iron    Fittings,    2 
inch   through    48    inch    for   Water   and 
Other  Liquids  (AWWA  C  1 1 0) 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 

1.0        GENERAL  (continued) 

17. 

ANSI  A  21.11:              Rubber  Gasket  Joints  for        Cast-iron 
and    Ductile-Iron    Pressure    Pipe    and 
Fittings  (AWWAC111) 

18. 
19. 

CISPI  HSN:                  Cast  Iron  Soil  Pipe  Institute,  Neoprene 
Rubber  Gaskets   for   Hub    and   Spigot 
Cast  Iron  Soil  Pipe  and  Fittings 

CISPI  301:                    Cast    Iron    Soil    Pipe    and    Fittings    for 
Hubless  Cast  Iron  Sanitary  Systems 

20. 

D  4101                          Flame  retardant  polypropylene  chemical 
waste  pipe  and  fittings 

21. 

IAPMO  IS6                   Hubless    Cast    Iron    Sanitary    Systems 
(Installations) 

1.5        Submittals 

A.          Six  (6)  sets  of  catalog  cuts  or  shop  drawings  shall  be  submitted  in  six 
(6)  complete  bound  sets  to  the  Contracting  Officer  for  approval  prior  to 
purchase.    Submittals    shall    include,    but    are    not    limited    to,    the 
following: 

1. 

Pipe  material  and  piping  layout. 

2. 

Pipe  hangers  and  supports. 

3. 

Valves. 

4. 

Escutcheons. 

5. 

Shock  arrestors. 

6. 

Air  eliminators. 

7. 

Pipe  sleeves. 

8. 

Floor  drains. 

9. 

Sediment  trap. 
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PLUMBING  SYSTEMS 

1.0 

GENERAL 

(continued) 

10. 

Insulation. 

11. 

Clean  out  deck  plates  and  wall  plates. 

12. 

Plumbing  fixtures. 

13. 

Fixture  trim. 

14. 

Water  heaters. 

15. 

Trap  primers. 

B. 

Data  shall  include  (where  applicable): 

1. 

Published  ratings  and  capacity  data. 

2. 

Detailed  equipment  data  for  fabricated  items. 

3. 

Installation  instructions. 

4. 

Wiring  diagram. 

5. 

Regularly  published  catalog  data. 

6. 

Dimensions. 

7. 

Identification  of  each  item  per  drawing  and  specification  mark 
numbers. 

8. 

Characteristic  curves. 

C. 

In    design    and    purchase    of    equipment,    provide    for    the    inter- 
changeability  of  items  of  piping  equipment,  sub-assemblies  and 
parts. 

D. 

Certificates 

1. 

Submit  certificates  from  the  manufacturer  stating  that  the  pipe 
joint  gaskets  and  lubricants  are  satisfactory  for  use  with  pipe 
and  fittings  as  specified  herein. 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


1.0        GENERAL  (continued) 

1.6  Product  Delivery.  Storage,  and  Handling 

A.  Contractor  shall  at  all  times  take  such  precaution  as  may  be 
necessary  to  properly  protect  his  material  from  damage. 

B.  Failure  to  provide  protection  which  is  adequate,  in  the  opinion  of  the 
Owner's  Representative,  will  be  sufficient  cause  for  rejection  of 
materials  in  question  whether  or  not  actual  damage  has  occurred. 

1.7  Job  Conditions 

A.  Do  not  perform  soldering  when  the  temperature  of  the  base  metal  is 
less  than  0°F. 

B.  Do  not  perform  soldering  when  surfaces  are  wet  from  rain  or  ice. 

1.8  Service  and  Guarantee 


A. 


Upon  completion  of  the  installations  specified  herein,  this  Contractor 
shall  regulate  and  adjust  all  controls,  valves,  regulators,  etc.,  as 
necessary  to  obtain  properly  operating  systems.  The  Contractor  shall 
then  place  the  various  systems  in  complete  operating  condition 
subject  to  the  Owner's  Representative  approval.  The  installations 
shall  not  be  considered  complete  until  the  Contractor  has  thoroughly 
instructed  the  Owner,  or  his  authorized  agent,  as  to  the  proper 
procedure  to  be  followed  in  operating  the  various  systems  and  the 
Owner  understands  the  correct  method  of  regulating,  starting,  and 
stopping  each  system  and  part  thereof  under  year-around  operating 
conditions. 

Contractor  warrants  all  material  to  be  equal  to,  or  better  than, 
specified,  and,  furthermore,  guarantees  all  material  and  workmanship 
against  the  existence  or  development  of  defects  for  a  period  of  one 
year,  beginning  on  the  date  the  said  materials  and  workmanship  are 
accepted  in  writing  by  the  Owner's  Representative. 


2.0 


PRODUCTS 


2.1 


Materials 


A. 


Piping 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


2.0        PRODUCTS  (continued) 


All  piping  for  the  various  systems  furnished  and  installed  by  this 
Contractor  shall  be  of  materials  as  herein  specified  and  of  sizes  as 
shown  on  the  Drawings.  Unless  otherwise  specified,  all  valves  shall 
be  the  same  size  as  the  piping  in  which  said  valve  is  being  installed, 
and  all  relief  valves  shall  be  piped  full  size  to  drains.  All  piping  shall  be 
of  the  best  quality,  new  material,  straight,  true,  and  free  of  all  defects. 
All  pipe  cuts  shall  be  reamed  even  with  the  inside  diameter  of  the 
pipe.  All  pipe  threads  shall  be  cut  full  and  true.  All  piping  shall  be 
properly  supported,  and  installed  with  proper  provisions  to  prevent 
sagging,  vibration  from  water  hammer,  or  damage  from  expansion 
and  contraction.  Piping  for  the  various  systems  shall  be  as  follows: 

1 .  Potable  water  system  above  and  below  grade  shall  be  copper 
pipe  and  fittings  as  shown  on  the  drawings. 

2.  Sanitary  sewerage,  drain,  waste,  and  vent  system  shall  be 
cast  iron  pipe  or  cast  iron  soil  pipe,  and  fittings  as  shown  on 
the  drawings.  No-hub  cast  iron  pipe  shall  be  permitted  on 
above  grade  installation  only. 

3.  Copper  Tubing  and  Fittings 

a.  Copper    tubing,    where    accessible:    FS-WW-T-799E, 
Class  1,  Type  L,  hard  drawn. 

b.  Fittings:  ANSI  B  16.22 

(1)        Fitting  wall  thickness  after  forming  not  less  than 
that  of  adjacent  piping. 


c. 


Solder  joints: 
permitted. 


FS-QQ-S-571E.    Lead    solder   is    not 


Below  slab:   FS-WW-T  -  799E  Class   1    Type  L  soft 
drawn. 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 

2.0        PRODUCTS  (continued) 

4. 

Castl 

ron  Piping 

a. 

All  cast  iron  piping,  other  than  chemical  drain  and  vent 
piping,  shall  be  bell  and  spigot  Gray  Cast  Iron  Pipe  150 
lb.  class  conforming  to  ANSI  A  21.6/AWWA  C-106  or 
Federal  Specification  WM-P~421b  for  Type  1  pipe. 

b. 

Fittings  shall  conform  to  ANSI  A  21 .10/AWWA  C-1 1 0. 

c. 

Gaskets  shall  be  neoprene  suitable  for  bell  and  spigot 
cast  iron  joints.     Gaskets  shall  conform  to  ANSI  A 
21.11/AWWAC-111. 

5. 

Cast  1 

ron  Soil  Piping 

a. 

Cast  iron  soil  pipe  shall  be  service  heavy,  hub  and 
spigot  pipe  conforming  to  ASTM  A  74. 

b. 

Joints  shall  be  made  using  double  sealing  rubber  or 
neoprene  gaskets  in  accordance  with  ASTM  C  564  or 
CISPI  HSN,  70  durometer. 

c. 

Pipe    shall    be    installed    and    joints     made    up    in 
accordance  with  manufacturer's  instructions. 

d. 

At  contractor's  option  above  grade  soil  pipe  may  be  no- 
hub  cast  iron  joined  with  neoprene  and  stainless  steel 
couplings. 

6. 

No-hu 

b  cast  iron  soil  pipe  and  fittings. 

a. 

No-hub  cast  iron  soil  pipe  and  fittings  shall  be  standard 
weight  conforming  to  CISPI  301. 

b. 

Installation  of  no-hub  systems  shall  be  in  accordance 
with  IAPMO  IS6. 

7. 

Black  Steel  Seamless  Pipe  and  Fittings 

a. 

Exposed    and    concealed    piping:       FS    WW-P-406, 
Weight  A,  Class  1. 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


2.0        PRODUCTS  (continued) 

b. 


B 


Pipes  2-1/2  inch  and  smaller  connected  with  screwed 
fittings,  FS  WW-P-501,  Type  1,  Class  B. 


c.  Pipes  3  inch  and  larger  connected  with  welded  fittings. 

8.  Unions 

a.  2-1/2  inch  and  smaller:  Threaded,  FS  WW-U-531, 
Type  A  or  B  to  match  piping. 

b.  Screwed  fittings  by  the  same  manufacturer  as  the  pipe. 

c.  Two  inch  and  larger  unions:   Flanged. 

(1)  Two,  2-1/2  and  three  inch  union  flanges:  Steel, 
FS  WW-U-531  or  of  cast  iron,  ANSI  B  1 6. 1 ,  1 25 
pound  class. 

d.  Four  inch  and  larger  union:  Forged  steel,  150  pound 
class,  slip  on  weld  neck  flanges,  ANSI  B  16.5. 

e.  Non-ferrous  pipe  unions:   Brass,  FS  WW-U-516. 

Pipe  Hangers  and  Supports 

1.  All        hangers  and   supports  for   pipes   shall   be   made   of 

galvanized  iron  or  galvanized  steel  consisting  of  straps,  rods, 
rings,  or  clamps,  as  hereinafter  described.  Attachments  to  the 
building  structure  shall  be  made  without  the  use  of  wood  or 
leather  plugs.  Pipe  hangers  and  support  shall  be  of  the 
following  types: 

a.  Adjustable,  wrought  steel,  clevis  type,  cadmium  plated: 
FS  WW-H-171D,  Type  7  and  Type  8  for  steel  and  cast 
iron  piping. 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


2.0        PRODUCTS  (continued) 

b. 


Pipe  hangers  for  copper  tubing:  Steel,  copper  plated, 
clevis  type,  spaced  at  maximum  five  feet  for  tubing 
sizes  through  1-1/2  inch  and  maximum  eight  feet  for 
sizes  two  inch  and  larger. 

Hanger  rods  minimum  diameter  3/8  inch  constructed  of 
steel,  cadmium  plated,  threaded  full  length  and 
diameter  required  by  pipe  size  and  the  load  imposed: 
FS  WW-H-171D. 

Hanger  rod  nuts  and  washers:  Steel,  cadmium  plated. 


Vertical  Piping 

Shall  be  supported  at  its  upper  extremity  to  keep  the  pipe  in 
alignment  and  to  carry  the  weight  of  the  pipe  and  its  contents. 
In  addition,  all  vertical  drainage  piping  shall  be  supported  at 
the  base  of  the  stack.  Each  vertical  stack  shall  be  permanently 
held  in  position  just  below  the  roof  line. 

Horizontal  Piping 

Where  piping  runs  in  multiple  and  at  the  same  level,  provide 
and  install  trapeze  hangers  with  clamps  to  prevent  lateral 
movement.  Where  piping  runs  singly  and  in  the  horizontal 
plane,  furnish  and  install  clevis  hangers  similar  to  Grinnell 
Figure  260.  Pipe  support  spacing  shall  occur  at  fittings  and 
otherwise  shall  not  exceed  five  feet  (5')  for  cast  iron  pipe.  For 
other  pipe,  pipe  support  spacing  shall  not  exceed  the 
following: 
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2  0        PRODUCTS  (continued) 

Maximum  Spacing,  Feet 
Pipe  Size                            Iron  or  Steel        Copper 

1/2" to  1"                             8 

1-1/2"                                 10 

2"                                     12 

2-1/2"                              12 

5 
5 
8 
8 

Insulated  Piping 

Insulated  piping  shall  be  supported  in  the  same  manner  as 
described  above  except  where  it  rests  on  hangers,  such 
insulated  piping  shall  be  provided  with  half-thimble  saddles  of 
12  inch  minimum  length. 


Valves 


Valves  shall  be  installed  at  all  locations  shown  on  the  drawings 
and  described  in  the  specifications.  A  union  shall  be  provided 
at  each  valve  in  screwed  piping.  Flanges  shall  be  provided 
upstream  and  downstream  at  each  valve  in  welded  piping. 
Valves  shall  be  rated  for  the  service  of  the  piping  in  which  they 
are  installed,  and  shall  be  as  manufactured  by  Nibco,  Crane, 
Jenkins,  or  approved  equal. 

Gate  valves  two  inch  or  smaller:  FS  WW-V-54,  Type  II,  Class 
B. 

a.  Bronze  with  threaded  ends,  rough  bodies  and  finished 
trim. 

b.  Materials  except  handwheels:  ASTM  B  61 

c.  Furnished  with  malleable  iron  handwheels. 
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2.0 

PRODUCTS  (continued) 

3. 

Gate  valves  2-1/2"  and  larger:    FS  WW-V-58,  Type  I,  Class  2, 
cast  iron  bodies  and  bonnets. 

a.  Seat  rings,   disc,   disc  guide  and   stem   furnished   in 
bronze. 

b.  O.S.    and    Y,    type,    flanged    end    connections    and 
malleable  iron  handwheels. 

4. 

Backflow  Preventer 

a.  Manufactured  by  Backflow  Engineering  and  Equipment 
Division,    Hersey   Products   Incorporated,    or  Clay-Val 
Company,    Newport    Beach,    California,    Watts    Engi- 
neering, Houston,  Texas  or  approved  equal. 

b.  Consisting  of  assembly  having  inlet  and  outlet  shutoff 
valves,  two  spring-loaded  check  valves,  a  differential- 
pressure  relief  valve  and  test  cocks. 

c.  Body  and  seats  shall  be  of  bronze,  springs  of  stainless 
steel,    disks    of   neoprene,    diaphragm    of    neoprene- 
impregnated  cotton. 

d.  Maximum  working  water  pressure  175  psi. 

5. 

Globe,  Angle,  and  Check  Valves 

a.          Two  inch  and  smaller:  FS  WW-V-51 ,  Class  B. 

(1)  Bronze  with  threaded  ends,  rough  bodies  and 
finished  trim. 

(2)  Materials  except  handwheels:  ASTM  B  61. 

(3)  Globe     and     angle     valves     furnished     with 
malleable  iron  handwheels. 

6. 

Dressure  Reducing  Valves 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


2.0        PRODUCTS  (continued) 

a. 


Of  the  direct  acting  type  in  which  a  diaphragm  and 
spring  act  directly  on  the  valve  stem. 

Constructed  so  that  delivered  pressure  will  not  vary 
more  than  one  psi  for  each  ten  psi  variation  in  inlet 
pressure. 

Wearing  parts  readily  renewable. 

Two  inch  and  smaller  valves  designed  for  a  working 
pressure  of  250  psi,  all  brass  construction  except  the 
yoke  connecting  the  valve  body  to  a  separate 
diaphragm  chamber  having  a  brass  cover  and  assem- 
bled with  brass  bolts. 

Two  inch  and  larger  valves  designed  for  a  minimum 
125  psi,  iron  bodies  and  bronze  trim. 

Adjustable  to  any  outlet  pressure. 

Gate  valve  and  union  on  both  the  inlet  and  outlet 
connections. 

Provided  with  a  bypass  one  pipe  size  smaller  than  the 
main  water  line. 

A  globe  valve  and  union  provided  between  the  inlet 
and  outlet  sides  of  the  pressure  reducing  valve 
assembly. 

Stem-mounted  pressure-reducing  valve  gauges,  3-1/2" 
dial,  solid  brass  case  and  connections  with  T-handle 
stops. 

Pressure-reducing  valve  strainer:  Brass,  removable 
without  disconnecting  piping. 

(1)  Two  inch  and  smaller  strainer:  Brass  bodies 
designed  for  a  working  pressure  of  minimum 
250  psi. 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


2.0        PRODUCTS  (continued) 


(2)  Strainers  2-1/2"  and  larger:  Iron  bodies 
designed  for  a  minimum  working  pressure  of 
125  psi. 

Ball  Valves  and  Ball  Check  Valves  for  PVC 

a.  Ball    valves    with    screw    ends    double    entry,    self 
lubricating:  ASTM  D  1784. 

b.  Ball  check  valve  union  ends  ASTM  D  1 784. 

Valves  for  Copper  Piping 

a.  Gate  valves  with  solder  ends:  FS     WW-V-54,     Bronze, 

Type  I,  Class  C. 


Gate  valves  with  flanged  ends: 
Bronze,  Type  I,  Class  B. 


FS 


WW-V-54, 


c.  Globe,  angle  and  check  valves  with  solder  or  flanged 

ends:  FS  WW-V-51,  Bronze,  Class  C. 

Floor.  Ceiling,  and  Wall  Plates 

1.  All  pipes  passing  through  floors,  ceilings,  or  partitions,  and 

exposed  to  view  shall  be  provided  with  nickel  plated 
escutcheons. 

Air  Chambers  and  Shock  Arrestors 

1.  All  water  piping  shall  be  adequately  protected  against  water 

hammer  by  Drainage  and  Plumbing  Institute  approved  sealed 
air  chambers  as  shown  on  the  drawings.  In  addition,  all  fixture 
supplies  shall  be  provided  with  air  chambers,  located  at  an 
elevation  above  faucets,  and  consisting  of  an  18"  length  of 
vertical  pipe  with  cap.  All  air  chambers  shall  be  concealed  with 
the  piping. 


E. 


Roof  Flashing 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


2.0        PRODUCTS  (continued) 


1.  The  Roofing  Contractor  shall  furnish  flashing  for  all  pipes, 

vents,  etc.,  required  under  this  Section  of  the  Specifications. 

Pipe  Sleeves 

1.  Where  piping  passes  through  walls,  floors,  ceilings,  or  roofs, 
furnish  and  install  schedule  40  iron  pipe  sleeves  of  proper  size 
ahead  of  such  construction. 

2.  Pipe  sleeves  shall  be  a  minimum  of  two  sizes  larger  than  the 
pipe  unless  otherwise  shown  on  the  drawings. 

3.  After  piping,  etc.,  has  been  installed, sleeves  shall  be  caulked 
and  sealed,  to  the  satisfaction  of  the  Owner's  Representative, 
to  prevent  entrance  of  insects,  driving  rains,  air,  and  noise 
transmission. 


Insulation 


All  hot  water  and  cold  water,  piping  above  grade  shall  be 
insulated  with  glass  fiber,  1"  thick  insulation  with  all  service 
jacket,  installed  in  exact  accordance  with  manufacturers' 
recommendations,  including  the  sealing  of  all  joints  with 
factory  furnished  joint  sealing  strips. 

All  water  piping  installed  outdoors  and  above  ground  shall  be 
insulated  with  fiber  glass  1"  thick  insulation  as  specified  in 
Paragraph  1.  above. 

Insulation  installed  outdoors  and  above  ground  shall  be 
protected  with  aluminum  weatherproofing  corrugated  jacketing 
with  lap  seal  joints  and  moisture  barrier.  Joints  shall  be  sealed 
with  mastic,  and  fittings  shall  be  covered  with  prefabricated 
aluminum  fitting  covers.  Jacketing  material  shall  be  a  minimum 
of  .020"  thickness. 


H. 


Cleanouts 


Floor 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


2.0        PRODUCTS  (continued) 


Wall 


Josam  56010,  Zurn  ZN-1 400-2,  or  Wade  cast  iron 
ferrule  with  lead  seal,  adjustable,  Nikaloy  flange  ring 
and  cover  plate  with  screw.  Size  as  required. 

Cleanouts  turning  up  through  architecturally  finished 
floors  shall  be  made  by  means  of  long  sweep  "ell"  or  Y 
and  1/4"  thick  machine  finished  brass  plate  to  cover  the 
opening  in  the  floor. 


a.  Josam   58740,   Zurn  ZN-1 400-3,    or  Wade   cast  iron 

ferrule  with  lead  seal  and  square  smooth  wall  access 
cover  and  frame.  Size  as  required. 

Outside  Building 

a.  Josam   56050,   Zurn   Z-1420-25,    or  Wade   cast   iron 

ferrule  with  lead  seal  and  heavy  duty  traffic  cover.  Size 
as  required.  Where  not  located  in  pavement,  these 
cleanouts  shall  be  set  in  2'-0"  square  X  6"  thick 
concrete  pad.  Concrete  shall  be  finished  smooth  on  top 
and  set  flush  with  finished  grade. 

Except  for  test  openings,  clean-out  plugs  for  pipes  up  to  four 
inches  furnished  the  same  size  as  pipe. 


3.0 


EXECUTION 


3.1        Installation 


General 


The  Contractor  performing  work  under  this  section  of  the 
specifications  shall  be  responsible  for  the  coordination  of  his 
work  with  the  other  portions  of  the  work.  He  shall  take 
adequate  precautions  to  protect  or  replace  existing 
pavements,  gutters,  side-walks,  curbs,  utilities,  adjoining 
property,  adjacent  buildings,  etc.  and  bear  all  expense 
necessary  to  replace  or  repair  damage  thereto  as  a  result  of 
his  operation. 


?s.nn-nn?  ? 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 


8/23/96 


REV  NO. 


NO:     15400 


PAGE     17     OF    23 


SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


3.0        EXECUTION  (continued) 
2. 


Upon  completion  of  his  work,  this  Contractor  shall  clean  out  all 
lines,  adjust  all  controls,  valves,  etc.,  and  leave  the  completed 
systems  in  satisfactory  working  order. 

All  piping  shall  be  installed  and  supported  with  due  provision 
for  expansion  and  contraction.  Piping  shall  slope  to  drain  and 
shall  have  no  dips  or  pockets  to  prevent  complete  drainage. 

Unless  otherwise  indicated  all  piping  shall  be  installed  in  the 
following  manner: 

a.  Suit  building  conditions. 

b.  Avoid  interferences  with  other  trades. 

c.  Maintain  access  to  all  parts  of  piping  systems  and  duct 
work. 

d.  Maintain  pitch. 

e.  Provide  additional  offsets,  fittings,  valves,  drains,  etc., 
where  required  by  construction  coordination  and  work 
of  other  trades. 

f.  Run  in  pipe  chases,  recesses,  and  above  ceiling  where 
applicable.  Do  not  cover  before  examination  and  test- 
ing. 

g.  Run  parallel  with  or  at  right  angles  to  walls  and  other 
piping,  neatly  spaced  and  with  plumb  risers. 

h.  Maintain  minimum  one  inch  clearance  between  hubs, 

coverings,  and  adjoining  work. 

i.  Support   from    overhead   construction    (beams).       No 

hanaers  from  ductwork  allowed. 


Maintain  maximum  headroom. 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


3.0        EXECUTION  (continued) 

k. 


m. 


P- 


Concealed  piping  in  ceilings.  Obtain  ceiling  heights 
from  Contract  Drawings. 

Provide  control  valves  where  noted  or  required. 

Valves:  accessible,  but  no  valve  handles  pointing 
down. 

Provide  reducing  fittings  for  changes  in  pipe  size:  no 
bushings  permitted. 

Use  extra  heavy  pipe  for  nipples  where  unthreaded 
portions  of  pipe  is  less  than  1-1/2"  long.  No  close 
nipples. 

Provide  adequate  access  doors  for  valve  and  other 
equipment  servicing. 


Soil.  Waste.  Vent  and  Drainage  Piping  Installation 

1 .  Grade  piping  on  a  continuous  slope  to  at  least  1/8"  per  foot  fall 
towards  mains,  and  no  less  than  slope  of  the  main  drain  to 
which  it  is  connected,  unless  otherwise  shown  on  the 
drawings. 

2.  Use  reducers  to  change  pipe  sizes  on  vent  and  drain  lines. 

3.  Use  long  sweep  bends,  Y-fittings,  1/8  or  1/16  bends,  or 
combination  Y  and  1/8  bends  to  make  changes  in  direction. 

4.  Join  cast  iron  piping  and  fittings  with  neoprene  gaskets. 

5.  Cast  iron  fitting  used  to  connect  vent  piping  shall  be  brought  a 
minimum  of  one  inch  above  top  of  slab. 

6.  In  each  change  of  direction  greater  than  45°  of  soils  and 
wastes,  provide  clean-out  connected  to  same  with  Wye  fittings 
and  45°  ell  made  flush  with  floor  or  wall. 
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3.0        EXECUTION  (continued) 

8.          Provide  trap  primers  and  associated  piping  to  all  floor  drains 
as  indicated  on  plans. 

C.          Potable  Water  System  Installation 

1. 

Connect  and  install  all  service  water  piping,  sizes  as  shown,  to 
all  fixtures,  equipment,  and  outlets. 

2.  Provide  and  install  the  following  valves: 

a.  A  main  shut-off  gate  valve  inside  the  building. 

b.  A  gate  valve  on  each  branch  take-off. 

c.  A  valve   in   the   supply   immediately   ahead   of  each 
fixture. 

3.  Pipe  or  tubing  shall  be  free  from  cuts,  dents,  or  other  surface 
damage.  Remove  damaged  pipe  and  replace  with  new  pipe  or 
tubing. 

4.  Cut  square  and  ream  ends  of  copper  tubes  and  steel  pipes. 

5.  Tubing  ends  shall  extend  the  full  depth  of  the  fitting  recesses 
without  binding. 

6.  Use  piping  solder  composition  95-5  (95  percent  tin  and  5 
percent  antimony)  and  non-corrosive  flux.   (No  Lead.) 

a.  Penetrate  fully  and  fill  the  joint  completely  with  solder. 

7.  Ream  and  clean  ends  of  threaded  pipes  before  assembling 
with  fittings  and  apply  approved  joint  compound  to  pipe 
threads  only. 

8.  Make  connections  to  equipment  and  fixtures  without  strain  to 
the  fixture  or  equipment. 
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PLUMBING  SYSTEMS 

3.0        EXECUTION  (continued) 

9. 

Run  horizontal  piping  with  a  minimum  pitch  of  one  inch  in  40 
feet  and  arrange  for  drains  at  a  minimum  number  of  low  points 
with  all  points  drainable. 

a.          Install  drain  valves  and  hose  nipples  not  smaller  than 
3/4  inch  at  low  points. 

10. 

Connect  non-ferrous  piping  to  ferrous  piping  with  dielectric 
couplings. 

11. 

Install  pressure  reducing  valves  where  main  water  pressure 
exceeds  60  psi  to  maintain  a  pressure  of  15  psi  at  the  most 
remote  fixture. 

D.          PiDe  Sleeves 

3.2 


1 .  Fill  annular  space  between  pipe  and  sleeves  with  non-metallic, 

permanently  flexible,  compound,  tightly  seal  to  form  an 
effective  seal  against  ground  water  under  all  operating  con- 
ditions. 

Field  Quality  Control 

A.  Protection  of  Piping  and  Equipment 

1.  Protect  pipe,  openings,  valves,  and  fixtures  from  dirt,  foreign 
objects,  and  damage  during  the  construction  period. 

2.  Replace  damaged  piping,  valves,  and  fixtures  or  other 
appurtenances  without  cost  to  the  Owner  should  the  damage 
occur  prior  to  final  acceptance  of  the  work. 

3.  Flush  piping  with  chemically  treated  water  until  systems  are 
clean  and  free  of  scale,  slag,  dirt,  oil,  grease  or  other  foreign 
material  prior  to  testing. 

4.  Hand  clean  expansion  joints  and  strainers. 


?s.nn-f>n? 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


3.0        EXECUTION  (continued) 

B.  Pressure  Testing 

1. 


Test  all  piping  in  the  presence  of  the  Owner  Representative 
while  all  portions  are  visible,  using  the  procedure  given  below. 

Test  entire  piping  systems  and  repeat  until  found  leak  free  in 
the  presence  of  and  to  the  satisfaction  of  the  Owner 
Representative. 

Notify  the  Owner  Representative  at  least  36  hours  in  advance 
of  making  tests. 

Test  piping  at  pressures  listed  below: 

a.  Sanitary  and  storm  sewerage  piping:  Requirements  of 
local  plumbing  code  but  not  less  than  equivalent 
to  ten  feet  of  water. 

b.  Potable  water  piping:  1-1/2  times  the  operating 
pressure  but  not  less  than  100  psi  at  the  top  most 
outlet. 


Test  Procedures 


Sanitary  sewerage  piping 

a.  Water  test  to  include  the  entire  system  from  the  lowest 
point  to  the  highest  point  in  the  system,  with  all  fixture 
connections  blocked  off. 

b.  After  filling  the  system,  shut  off  the  water  supply  and 
allow  it  to  stand  two  hours  under  test  without  any  loss 
or  leakage. 

c.  Testing  may  be  performed  in  stages,  but  the  pressure 
applied  at  each  stage  shall  be  equivalent  to  that 
resulting  from  filling  the  system  to  the  top  of  the  highest 
vent. 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


3.0        EXECUTION  (continued) 

d. 


Conduct  a  final  test  on  the  sanitary  system,  either  by  a 
smoke  test  or  a  peppermint  test  as  prescribed  by  the 
jurisdictional  authority,  after  fixture  connections  are 
unblocked. 


2.  Potable  Water  Piping 

a.  Avoid  excessive  pressure  on  safety  devices  and 
mechanical  seals. 

b.  Fill  the  entire  system  with  water  and  vent  all  air  from 
the  system  at  least  24  hours  before  the  actual  test 
pressure  is  applied. 

c.  Apply  150  psig  hydrostatic  test  pressure  when  water 
and  average  ambient  temperatures  are  approximately 
equal  and  constant. 

d.  Maintain  test  pressure  for  a  minimum  of  six  hours 
without  drop  after  the  force  pump  has  been 
disconnected. 

e.  Visually  inspect  joints  while  pipe  is  under  test  pressure. 
D.          Repair  of  Leaks 

1.  Do  not  repair  leaks  in  threads,  occurring  while  pipe  is  under 
test  or  thereafter,  by  mechanical  caulking. 

2.  Do  not  introduce  material  inside  the  piping  system  which  has 
the  purpose  of  stopping  leakages. 

3.  Repair  leaks  in  threaded  piping  by  breaking  the  joint,  cutting 
new  threads  on  the  pipe  and  installing  a  new  pipe  fitting. 

3.3        Cleaning  and  Sterilizing  Potable  Water  System 

A  Flush  entire  hot  and  cold  water  piping  and  other  piping  and  equipment 

connected  downstream  from  the  main  shutoff  valve  with  water  to 
remove  sediment  after  completion  of  tests,  replacements  or  repairs. 
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SPECIFICATION  FOR 
PLUMBING  SYSTEMS 


3.0        EXECUTION  (continued) 


B.  Use  chlorine  for  disinfection  in  the  form  of  hypochlorite  solution  or  in 
the  form  of  compressed  gas  applied  through  an  approved  chlorinator. 

C.  Operate  valves  and  equipment  during  chlorination  to  insure  that 
chlorine  reaches  all  parts  of  the  system. 

D.  Feed  water  and  chlorination  agent  into  the  system  at  a  rate  providing 
for  50  PPM  of  chlorine  and  allow  to  stand  24  hours  before  flushing. 

E.  Residual  chlorine,  at  the  end  of  the  24  hour  retention  period  shall  not 
be  less  than  10  PPM. 

F.  Flush  treated  water  from  the  system  completely  after  disinfection. 

G.  Continue  flushing  until  samples  show  that  the  quality  of  the  water 
delivered  is  comparable  with  the  public  water  supply  and  satisfactory 
to  the  public  health  authority  having  jurisdiction. 


H. 


Do  not  take  samples  from  hydrants  or  through  unsterilized  hose. 
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1.0        GENERAL 

1.1 

General 

A. 

This    section    describes    the    requirements    for    furnishing    and 
installing  plumbing  fixtures  and  trim,  as  shown  on  the  drawings. 

1.2 

Related  Work  Specified  Elsewhere 

A. 

Section  (15400)      Plumbing  System 

1.3 

Quality  Assurance 

A. 

Qualification  of  Manufacturer 

1.          Furnish  fixtures  which  are  the  product  of  a  manufacturer 
who  has  made  plumbing  fixtures  for  a  period  of  at  least  five 
years. 

B. 

Reference  Codes  and  Standards  (Latest  Edition) 

1 .          Codes  and  regulations  of  the  jurisdictional  authorities. 

C. 

Identification 

1.          Provide  fixtures  which  have  the  manufacturer's  name  or 
readily   identified    registered    trademark    permanently    and 
legibly  marked. 

1.4 

Submittals 

A. 

Shoo  Drawinas 

1.          Submit  complete  catalog  information  and  shop  drawings  for 
material  and  equipment. 

2.0         PRODUCTS 

2.1 

Plumbin 

g  Fixtures 
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SPECIFICATION  FOR 
PLUMBING  FIXTURE  AND  TRIM 


2.0        PRODUCTS  (continued) 


B. 


1 .  General 

a.  Fixtures  manufactured  of  twice-fired  vitreous  chinaware 
of  best  quality,  non-absorbent,  and  burned  so  that  the 
whole  mass  is  thoroughly  fused  and  vitrified  producing 
a  material  white  in  color,  which  when  fractured  will 
show  a  homogeneous  mass,  close-grained  and  free 
from  pores. 

b.  Brass  fittings,  faucets,  traps  and  exposed  piping,  shall 
be  chrome  plated  over  nickel  plate,  with  polished  finish. 

c.  Brass  pipe  shall  be  chrome  plated  over  nickel  plat  and 
provided  with  heavy  cast  brass  escutcheons  and  set 
screw  plated  to  match  the  pipe  at  fixtures  passing  into 
floors,  walls,  or  partitions. 

2.  Fixtures 

a.  Furnish  and  install  fixtures  called  for  and  scheduled  on 
the  plans. 

b.  Provide  all  necessary  fittings,  trim,  and  appurtenances. 

Vacuum  Breakers 

1.  Chromium  plated  brass  sized  to  provide  minimum  air  area 

equal  to  the  piping   served   and  approved   by   the   local 
jurisdictional  authorities. 

Traps 

1.  Plain  pattern  type  having  a  seal  minimum  2-1/2  inches  and 
maximum  four  inches. 

2.  1-1/2  inch  and  two  inch  traps:   Heavy  cast  brass. 

3  All  other  sizes  traps:    Same  material  as  specified  for  piping 

system  to  which  they  are  connected. 

4.  Fixture  traps:  As  specified  under  plumbing  fixtures. 
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SPECIFICATION  FOR 
PLUMBING  FIXTURE  AND  TRIM 


30        EXECUTION 


3.1         Examination 


1 


Verify  that  walls  and  floor  fixtures  are  prepared   and  ready  for 
installation  of  fixtures. 


3.2 


Preparation 
1. 


Rough-in  fixture  piping  connections  in  accordance  with  minimum 
sizes  indicated  in  fixture  rough-in  schedule  for  particular  fixtures. 


3.3        Installation 


1. 

2. 


4. 

5. 

6. 


Install  in  accordance  with  manufacturer's  instructions. 

Install  each  fixture  with  trap,  easily  removable  for  servicing  and 
cleaning. 

Provide  chrome  plated  rigid  or  flexible  supplies  to  fixtures  with 
stops,  reducers,  and  escutcheons. 

Install  components  level  and  plumb. 

Install  and  secure  fixtures  in  place  with  wall  supports,  wall  carriers, 
and  bolts. 

Seal  fixtures  to  wall  and  floor  surfaces  with  sealant  as  required, 
color  to  match  fixture. 


3.4        Interface  with  Other  Products 


1. 


Review  mill  work  shop  drawings.     Confirm  location  and  size  of 
fixtures  and  openings  before  rough-in  and  installation. 


3  5        Protection  of  Fixtures 


Protect  plumbing  fixtures  from  dirty,  foreign  objects  and  damage 
during  construction. 


2. 


Replace  damaged  fixtures  at  no  additional  cost  to  the  owner. 
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SPECIFICATION  FOR 

HEATING,  VENTILATING  AND 

AIR  CONDITIONING 


1.0        GENERAL 


1.1         DESCRIPTION 


Work  to  be  performed  by  Contractor  under  this  section  of  work  consists  of  furnishing 
all  labor  and  materials  required  and  necessary  to  install  a  complete  and  operating 
heating,  ventilation,  and  air  conditioning  system  as  herein  noted  and  called  for  on  the 
drawings,  complete  with  all  accessories,  etc.,  necessary  to  deliver  a  complete  and 
satisfactory  operating  system  acceptable  to  the  Owner/Engineer. 


1.2        RELATED  SECTION 

Section  01041 
Section  01060 
Section  01300 
Section  01600 
Section  09250 
Section  09511 


Project  Coordination 

Regulatory  Requirements 

Submittals 

Material  and  Equipment 

Gypsum  Wall  Board  System 

Acoustical  Ceiling 


1 .3        REFERENCE  STANDARDS  (LATEST  EDITION) 

SMACMA  HVAC  Duct  Construction  Standards 

SMACMA  HVAC  System  Testing,  Adjusting  &  Balancing 

ASHRAE  Systems  Handbook 

ASTM  B  280       Seamless  Copper  Tube  for  Air  Conditioning  and  Refrigeration  Field 
Service 

ASTM  A  525       General  Requirements  for  Steel  Sheet,  Zinc  Coated  (Galvanized)  by 
Hot  Dip  Process 


ASTM  B  1 17       Standard  Practice  for  Operating  Salt  Spray  (Fog)  Apparatus 
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SPECIFICATION  FOR  HEATING  VENTILATING  AND  AIR  CONDITIONING 


1.0 


GENERAL  (continued) 

ASTM  C  41 1  Hot  Surface  Performance  of  High-Temperature  Thermal  Insulation 

ASTM  E  84  Surface  Burining  Characteristics  of  Building  Materials 

ANSI  B16.22  Wrought  Copper  and  Copper  Alloy  Solder  Joint  Pressure  Fittings 

NFPA  90A  Installation  of  Air  Conditioning  and  Ventilation  Systems 

AHC-101  Duct  Liner  Standards 

ASC-A-700  IC  Standard  for  Adhesives  for  Duct  Liner 


MF-1 


Mechanical  Fastener  Standard 


1 .4  QUALITY  ASSURANCE 

Materials  and  equipment  furnished  shall  be  new  and  in  first  class  condition. 

All  work  to  be  performed  by  qualified  personnel  in  a  first  class  craftsman  manner.  The 
work  shall  conform  to  industry  standard  practices.  The  Owner/Engineer  reserves  the 
right  to  direct  the  removal  and  replacement  of  any  item  which,  in  his  opinion,  does  not 
present  a  neat,  workmanlike  appearance  or  does  not  meet  the  requirement  of  the 
specifications  and  plans. 

1.5  SUBMITTALS 

Submit  shop  drawings,  product  data,  capacity  data,  certified  dimensions,  test  reports 
and  manufacturer's  literature  for  all  materials  and  equipment.  Submittals  required  but 
not  necessarily  limited  to: 

A.  Condensing  Units 

B.  Air  Handlers 

C.  Air  Rotation  Heater 

D.  Grilles  and  Registers 

E.  Dampers  and  Related  Operators 
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SPECIFICATION  FOR  HEATING  VENTILATING  AND  AIR  CONDITIONING 

1.0        GENERAL  (continued) 

F.  Ductwork 

G.  Electric  Heaters 

H.         Refrigerant  Piping  and  Specialties 
I.  Controls  and  Wiring  Diagrams 

J.  List  of  Recommended  Spare  Parts 

1 .6  PERMITS,  FEES  AND  CODE  REGULATIONS 

Contractor  shall  comply  with  all  National,  State  and  Municipal  laws,  codes,  ordinances 
and  regulations  relating  to  building  and  public  safety. 

1 .7  DRAWINGS 

For  purposes  of  clarity  and  legibility,  drawings  are  essentially  diagrammatic  and, 
although  size  and  location  of  equipment  are  drawn  to  scale  wherever  possible,  the 
Contractor  shall  make  use  of  all  data  in  Contract  Documents  to  verify  this  information. 

Drawings  indicate  required  size  and  points  of  termination  of  pipes  and  conduits  and 
suggest  proper  routes  to  conform  to  structure,  avoid  obstructions,  and  preserve 
clearances.  However,  it  is  not  intended  that  drawings  indicate  all  necessary  offsets, 
and  it  shall  be  the  work  of  the  Contractor  to  make  installation  in  such  a  manner  as  to 
conform  to  structure,  avoid  obstructions,  preserve  headroom  and  keep  openings  and 
passageways  clear.  One  complete  set  of  drawings  issued  for  this  contract  shall  be 
maintained  exclusively  for  record  purposes  by  the  Contractor,  and  all  significant 
changes  and  modifications  shall  be  shown  and  noted  thereon,  supplemental  drawings 
or  sketches  of  the  control  system  interconnection  wiring  and  control  panel  schematic 
drawings  shall  be  added  to  the  drawing  package  by  the  Contractor  to  provide  a 
complete  documentation  package  of  this  Heating,  Ventilation  and  Air  conditioning 
System. 

Submission  of  all  marked-up  "As-Built"  drawings  shall  be  made  to  the  Owner/Engineer 
prior  to  acceptance  of  the  work. 
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SPECIFICATION  FOR  HEATING  VENTILATING  AND  AIR  CONDITIONING 


1.0        GENERAL  (continued) 

1 .8  OPERATING  INSTRUCTIONS  AND  MANUALS 

Contractor  shall  provide  copies  of  operating  instructions  and  maintenance  manuals  as 
specified  in  Purchase  Order.  Provide  product  literature  and  specifications  on  all 
equipment,  controls,  filters,  filter  media  and  quantity.  Provide  framed,  under  glass, 
legible  control  diagrams  to  be  located  per  Owner/Engineer. 

1 .9  WARRANTY  AND  GUARANTEE 

All  work  shall  be  guaranteed,  in  writing,  to  be  free  of  defective  work,  materials  or  parts 
for  a  period  of  one  (1)  year  after  acceptance,  in  writing  by  the  Owner/Engineer. 
Acceptance  date  will  be  established  when  the  following  requirements  are  satisfied: 

A.  Owner/Engineer     accepted      Refrigerant      Piping      Pressure      Test      with 
documentation. 

B.  Owner/Engineer  accepted  Piping  Evacuation  Test  with  documentation. 

C.  Control  System  complete,  function  and  Owner/Engineer  accepted  sequence  of 
operating  test. 

D.  Owner/Engineer  accepted  TAB  report  with  documentation. 

E.  Owner/Engineer  accepted  "As  Built"  drawings. 

Compressors  shall  have  a  five  (5)  year  warranty.  Contractor  shall  repair,  revise  or 
replace  all  defects,  leaks,  failures  or  malfunctioning  equipment,  devices  and/or 
systems  at  no  cost  to  Owner/Engineer  during  the  guarantee  period. 

2.0         PRODUCTS 


2.1 


MATERIALS 


2.1.1     Galvanized  Sheet  Metal  Duct  Work 

Galvanized  steel  sheet  used  in  the  fabrication  of  ductwork  shall  have  a  galvanized 
coating  of  not  less  than  1.25  oz.  per  square  foot,  total  for  both  sides,  shall  comply  with 
ASTM  A  525  and  shall  be  new  prime  grade,  lock  forming  quality,  copper  bearing  steel 
sheets. 
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SPECIFICATION  FOR  HEATING  VENTILATING  AND  AIR  CONDITIONING 


2.0        PRODUCTS  (continued) 

2. 1 .2  Duct  Liner  Insulation 

All  rectangular  low  velocity  interior  supply  air  and  return  air  ductwork  shall  be  insulated 
with  1"  thick,  1.5  pcf  density  internal  duct  insulation,  unless  noted  otherwise.  All 
materials  shall  conform  to  the  Duct  Liner  Materials  Standard,  AHC-101,  of  the  Thermal 
Insulation  Manufacturers  Association.  Liner  shall  meet  the  requirements  of  NFPA  90A, 
ASTM  E  84  fire  hazard  classification  for  a  maximum  25  flame  spread  rating  and  50 
smoke  developed  rating.  Insulation  shall  have  a  smooth  black  inner  surface  which  will 
prevent  erosion  of  fiberglass  particles  at  duct  velocities  of  up  to  6000  fpm. 

2.1.3  Refrigerant  Piping 

Refrigerant  piping  shall  be:  1/2"  and  smaller,  copper  tube,  seamless  type  ACR  soft 
annealed  temper,  ASTM  B  280;  5/8"  and  larger,  copper  tube,  seamless,  type  ACR, 
hard  drawn  temper,  ASTM  B  280.  All  refrigerant  piping  and  components  shall  be 
supported  and  secured  with  elastomer  cushioned  type  clamps. 

Piping  shall  have  a  slight  nitrogen  charge  and  be  capped  by  the  manufacturer  during 
shipment.  All  refrigerant  components  and  tubing  shall  be  kept  clean  and  free  of  dirt, 
moisture  and  contaminants  during  installation  and  construction. 

All  fittings  shall  be  wrought  copper,  solder  type,  ANSI  B16.22.  All  elbows  shall  be  long 
radius.  For  angles  other  than  90  degrees,  use  double  street  ells  in  lieu  of  45  degree 
ells. 

2. 1 .4  Temperature  Controls  System 

Room  thermostats  for  the  two  air  conditioning  systems  shall  be  electric,  low  voltage, 
and  shall  provide  one  stage  of  cooling  in  sequence  with  one  stage  of  electric  heating. 
The  thermostat  sub-base  shall  incorporate  an  "on-off  switch.  These  shall  be 
equivalent  to  Honeywell  T874A  thermostat  w/  Q674G  sub-base. 

Air  Products  RW-UNI-N  supply  duct  mounted  ionization  type  smoke  detectors 
incorporating  two  sets  of  alarm  contacts  and  one  set  of  trouble  contacts  shall  be 
provided  for  each  air  conditioning  system  and  for  the  Air  Rotation  Heater. 
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SPECIFICATION  FOR  HEATING  VENTILATING  AND  AIR  CONDITIONING 


2.0        PRODUCTS  (continued) 
2.2        EQUIPMENT 

Equipment  shall  be  as  indicated  on  the  drawing.  Where  a  definite  item  of  equipment 
or  type  of  material  is  specified,  it  is  not  the  intention  to  exclude  an  "approved  equal" 
item  of  equipment  or  material  of  another  manufacturer,  however,  any  proposed 
substitution  for  the  specified  materials  and  equipment  shall  be  submitted  to  the 
Owner/Engineer  and  written  approval  obtained  prior  to  substitution. 

2.2.1  Name  Plates 

All  equipment  shall  have  standard  name  plates  bearing  the  manufacturer's  name, 
address,  trade  name,  capacities  and  catalog  number  securely  affixed  to  the  equipment 
in  a  conspicuous  place. 

2.2.2  Fire  Dampers  shall  be  Underwriters'  Laboratories,  Inc.,  classified  Fire  Dampers  with  a 
fire  resistance  rating  as  shown  on  Plan,  Air  Balance,  Inc.,  or  approved  equal. 

3.0  EXECUTION 

3.1  INSTALLATION 

3.1.1     All  ductwork  shall  be  fabricated  and  installed  in  strict  accordance  with  SMACNA  - 
"HVAC  Duct  Construction  Standards  -  Metal  and  Flexible". 

Interior  ductwork  shall  be  fabricated  for  1"  Static  Pressure  Class,  24  ga.  minimum  and 
sealed  per  Class  "B"  -  SMACNA,  unless  otherwise  noted. 

Furnish  and  install  access  doors  in  ductwork  at  all  fire/smoke  dampers,  automatic 
dampers  and  other  internal  operative  devices. 

All  flexible  connectors  shall  comply  with  NFPA  90A. 

All  ductwork  shall  be  securely  supported.    Hanger  rods  and  trapeze  supports  shall  be 
hot  dipped  galvanized. 

Provide  all  accessories  and  hardware  to  form  a  complete  system. 
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SPECIFICATION  FOR  HEATING  VENTILATING  AND  AIR  CONDITIONING 


3.0        EXECUTION  (continued) 

All  fire  dampers  shall  meet  current  NFPA  and  U.L.  requirements. 

The  Contractor  shall  guarantee  that  all  ductwork  is  free  from  objectionable  noise  or 
vibration. 

3.1.2  Duct  Liner  Insulation 

Duct  liner  shall  be  adhered  to  the  sheet  metal  with  adhesives  conforming  to  the 
Standard  for  Adhesives  for  Duct  Liner,  ASC-A-7001C,  of  the  Adhesives  and  Sealant 
Council,  Inc.  The  adhesive  shall  be  classified  as  Type  I.  This  adhesive  shall  be 
nonflammable  in  the  liquid  (wet)  state  and  shall  pass  the  edge-burning  resistance  test. 

All  portions  of  the  duct  designated  to  receive  duct  liner  shall  be  covered.  Transverse 
joints  shall  be  neatly  butted  and  there  shall  be  no  interruptions  or  gaps.  Duct  liner  shall 
be  adhered  to  the  sheet  metal  with  100%  coverage  of  adhesive  and  mechanical 
fasteners.  All  exposed  leading  edges  and  all  transverse  joints  shall  be  coated  with 
adhesive.  Duct  liner  shall  be  cut  to  assure  overlapped  and  compressed  longitudinal 
comer  joints.  Fastener  spacing  shall  be  in  strict  accordance  with  SMACNA  duct  liner 
standards. 

Duct  liner  shall  be  further  secured  with  fasteners  conforming  to  the  Mechanical 
Fastener  Standard,  MF-1.  Fasteners  shall  be  made  of  materials  having  a  corrosion 
resistance  capable  of  withstanding  a  96  hour  salt  spray  test  when  conducted  in 
accordance  with  ASTM  B  117.  Fasteners  shall  further  be  resistant  to  the  effects  of 
temperatures  of  250°  F  when  tested  in  accordance  with  ASTM  C  41 1 .  Fasteners  shall 
be  secured  to  the  metal  ductwork  in  a  manner  that  will  make  a  permanent  attachment 
capable  of  withstanding  a  50  pound  tensile  dead  load  perpendicular  to  the  sheet  metal 
at  room  temperature.  Mechanical  fastener  retaining  head  shall  compress  the  duct 
liner  sufficiently  to  hold  it  firmly  in  place.  Retaining  head  or  washer  shall  be  sufficient  in 
size  to  hold  insulation  without  cutting  or  tearing  the  liner.  Retaining  head  shall  be  not 
less  than  0.75  square  inches  in  area. 

3.1.3  Refrigerant  Piping 

Refrigerant  piping  joints  shall  be  made  with  silver  solder  having  a  minimum  of  15% 
silver  and  a  melting  point  of  1200  degrees  F  minimum. 

Liquid  lines  shall  be  designed  for  a  maximum  of  6  psi  pressure  drop.  A  filter  dryer  and 
sight  glass  shall  be  installed  in  all  liquid  lines. 
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SPECIFICATION  FOR  HEATING  VENTILATING  AND  AIR  CONDITIONING 


3.0        EXECUTION  (continued) 

Suction  lines  shall  be  designed  for  a  maximum  of  2  degrees  F  drop, 
shall  be  graded  and  trapped  for  proper  oil  return. 


All  suction  lines 


Metering  devices  for  evaporators  shall  be  thermostatic  thermal  expansion  valves  with 
external  equalizers. 

Insulate  suction  lines  with  3/4"  thick,  elastomeric  thermal  insulation.  All  insulation 
exposed  to  weather  shall  be  protected  with  aluminum  jacket,  .015  inch  thick. 

All  refrigerant  piping  shall  be  pressure  tested  at  175  psi  using  slight  refrigerant  charge 
for  leak  detection  and  balance  of  dry  nitrogen  to  achieve  required  pressure.  System 
shall  maintain  test  pressure  for  8  hours  with  no  change.  Test  shall  be  performed  in 
presence  of  Owner/Engineer  representatives  and  documented. 

Upon  successful  completion  of  pressure  testing,  triple  evacuation  shall  be  performed 
with  final  evacuation  to  500  microns.  Final  evacuation  shall  maintain  standing  test  for 
4  hours  at  500  microns,  to  be  witnessed  and  documented  by  Owner/Engineer 
representatives. 

No  systems  will  be  started  until  requirements  of  pressure  testing  and  evacuation  have 
been  successfully  met  and  documented. 

All  piping  to  be  routed  as  to  not  interfere  or  hamper  access  for  service.  Bull  heading  of 
tees  is  not  permitted. 

3. 1 .4     Temperature  Controls  System 

Furnish  and  install,  as  hereinafter  specified,  a  complete  system  of  electric/electronic 
temperature  controls.  The  control  system  shall  be  complete  in  all  respects  and  shall 
be  installed  under  the  supervision  of  a  control  subcontractor  adjudged  by  the  engineer 
to  be  competent  to  perform  this  class  of  work. 

All  control  devices  and  equipment  shall  carry  a  one  year  replacement  warranty  at  no 
further  cost  to  the  Owner. 


Jacobs  Engineering  Group,  Inc. 

Central  Region  Houston,  Texas 


DATE 

10/4/96 


REV  NO. 


0 


NO:   15540 


PAGE     9     OF    10 


SPECIFICATION  FOR  HEATING  VENTILATING  AND  AIR  CONDITIONING 

3.0        EXECUTION  (continued) 

Complete  control  drawings  shall  be  submitted  and  approved  before  any  field 
installation  is  begun.  These  drawings  shall  be  produced  by  the  temperature  controls 
subcontractor  and  shall  give  complete  description  as  well  as  schematics  for  each 
element  of  the  total  system.  All  piping  and/or  wiring  shall  be  shown  with  appropriate 
sizing.  A  sequence  of  operations  shall  accompany  each  drawing  to  clearly  describe 
system  operation.  All  control  set  points  shall  be  shown  on  the  drawings. 

All  wiring  in  connection  with  the  temperature  control  system  or  its  interlocks  and  all 
mounting  of  electric/electronic  control  devices  shall  be  performed  by  the  controls 
subcontractor  under  this  division  of  the  specifications.  Complete  interlock  diagrams 
shall  be  provided  as  a  part  of  these  specifications. 

After  completion  of  the  installation,  the  temperature  controls  subcontractor  shall  place 
the  controls  system  in  proper  operation  and  perform  any  further  services  incidental  to 
the  contract  or  the  warranty. 

Each  of  the  two  air  conditioning  systems  shall  have  separate  and  distinct  control 
systems  and  shall  consist  of  DX  split  systems  with  one  stage  of  cooling  and  one  stage 
of  electric  heating.  Air  Rotation  Heater  in  process  area  shall  be  self  contained  with  all 
controls  except  for  a  smoke  detector  furnished  under  this  section  of  the  specifications. 

The  air  conditioning  systems  consists  of  DX  split  system  air  units  and  associated 
condensing  units.  Heating  and  cooling  stages  shall  be  cycled  automatically  in 
sequence  to  maintain  space  temperature. 

The  air  handling  units  shall  be  started  manually  from  an  "ON-OFP  switch  on  the 
thermostat  sub-base.  The  air  unit  shall  run  continuously  subject  to  the  further 
supervision  of  a  supply  duct  mounted  smoke  detector  capable  of  shutting  down  the 
entire  system  when  sensing  products  of  combustion  in  the  supply  air  stream. 

Whenever  the  fan  is  operating,  the  control  system  is  enabled.  When  the  fan  is 
stopped,  all  cooling  is  stopped.  When  enabled  the  room  thermostat  shall  automatically 
sequence  the  heating  or  cooling  to  maintain  space  temperatures. 

The  Process  Area  Heater  system  consists  of  an  Air  Rotation  Heater  complete  with  all 
controls  except  for  a  smoke  detector.  Provide  an  ionization  type  smoke  detector 
mounted  in  either  the  return  or  supply  air  stream  to  sense  for  products  of  combustion 
in  that  air  stream  and  capable  of  shutting  down  the  entire  system  when  so  sensing. 
Whenever  the  fan  is  operating,  the  control  system  is  enabled.  When  the  fan  is 
stopped,  all  cooling  and  heating  is  stopped. 
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SPECIFICATION  FOR  HEATING  VENTILATING  AND  AIR  CONDITIONING 

3.0        EXECUTION  (continued) 

3.1.5     Incidental  Work 

Coordinate  location  and  proper  dimensions  of  openings  in  walls  with  Architectural  and 
Structural.  Cut,  patch,  and  repair  walls,  floors,  etc.,  where  holes  have  been  incorrectly 
located  or  sized.  Owner/Engineer  approval  is  required  before  cutting  any  part  where 
strength  or  appearance  of  finished  work  is  involved.  Finish  in  a  neat  manner  to  match 
existing  work.  After  completion  of  this  incidental  work,  all  applicable  drawings  shall 
have  dimensions,  clearance,  size  and  significant  references  added  under  "As-Built" 
drawing  mark-up. 

3.2        FIELD  QUALITY  CONTROL 

3.2.1  Temperature,  Adjusting  and  Balancing  (TAB) 

Testing,  adjusting  and  balancing  shall  be  performed  in  accordance  with  procedures 
and  techniques  outlined  in  ASHRAE  Systems  Handbook  and  SMACNA  -  HVAC 
System  Testing,  Adjusting  and  Balancing.  Final  TAB  shall  be  performed  in  the 
presence  of  Owner/Engineer's  representatives  and  documented. 

Provide  complete  certified  written  TAB  and  operation  report. 

3.2.2  Final  Calibration 

Upon  completion  of  the  installation,  the  calibration  of  all  systems  shall  be  checked  and 
adjusted.  Any  items  found  to  be  out  of  calibration  will  be  replaced.  A  letter  attesting 
to  the  condition  of  the  system  shall  be  provided  to  the  Owner/Engineer  upon 
completion. 
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SPECIFICATION  FOR  ELECTRICAL 

REQUIREMENTS  FOR  PACKAGE 

EQUIPMENT 


1.0  GENERAL 

1.1  DESCRIPTION 

This  specification  shall  govern  the  design,  material,  fabrication,  inspection  and 
testing  of  all  electrical  auxiliary  equipment  supplied  by  manufacturers  under 
individual  equipment  specifications  as  applicable.  This  general  specification  covers 
electrical  control  panels,  stations,  wiring,  devices  and  interconnecting  hardware. 
See  the  "Packaged  Equipment  Data  Sheet"  for  clarifications  and  exceptions  to  this 
general  specification. 

1.2  RELATED  SECTIONS 

1.2.1  Section  01300-    Submittals 

Section  01600  -  Material  and  Equipment 
Section  16405  -  Specification  for  Induction  Motors 

1.2.2  Motor  Data  Sheets 

1.2.3  Electrical  Data  Sheets 

1.3  REFERENCE  STANDARDS 

In  addition  to  the  requirements  of  this  specification,  all  electrical  equipment  shall 
conform  to  the  latest  edition  of  codes,  regulations  and  standards  for  the  plant 
location  including  the  following,  as  applicable: 

ANSI  -  American  National  Standards  Institutes,  Inc. 

NEMA  -  National  Electrical  Manufacturer's  Association 

IEEE  -  Institute  of  Electrical  and  Electronics  Engineers 

ISA  -  Instrument  Society  of  America 

IEC  -  International  Electrotechnical  Commission 

NEC  -  National  Electrical  Code 

UL    -  Underwriters  Laboratory 

OSHA  -  Occupational  Safety  and  Health  Act 
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SPECIFICATION  FOR  ELECTRICAL  REQUIREMENTS  FOR  PACKAGE  EQUIPMENT 

1.0        GENERAL  (continued) 

1.4  QUALITY  ASSURANCE 

1.4.1  All  electrical  equipment  shall  be  designed  or  shall  be  of  a  design  for  heavy  duty 
industn'al  service.  Where  unspecified,  service  factors  shall  be  for  continuous 
operation,  24  hours  per  day. 

1.4.2  Construction  materials  and  equipment  supplied  shall  be  of  highest  quality  and  free  of 
defects  and  imperfections.  Materials  and  equipment  shall  be  of  recent  manufacture, 
unused,  of  current  standard  line  relatively  safe  from  obsolescence.  Materials  and 
equipment  shall  be  of  domestic  origin  and  in  accordance  with  any  classification  and 
grade  designated. 

1.5  SUBMITTALS 

1.5.1  All  documentation  shall  be  in  accordance  with  Section  01300,  Submittals 

1.5.2  Manufacturer  Data 

A.  Manufacturer  shall  supply  with  quotation,  a  complete  list  of  electrical  loads  on 
the  package.  The  list  shall  include  the  nature  of  each  load,  voltage, 
connected  horsepower  or  kVA,  and  demand  HP  or  kVA  of  each  load. 

B.  Manufacturer  shall  list  horsepower,  speed,  service  factor,  enclosure  type  and 
NEMA  code  letter  for  all  motors  proposed  with  the  Vendor  quotation. 

1.5.3  Manufacturer  Drawings 

A.  Manufacturer  shall  make  electrical  layout  drawings  to  include  panel  elevation, 
all  electrical/instrument  junction  boxes,  and  tie  points  showing  location  and 
hub  sizes  for  approval  by  Jacobs. 

B.  Schematics  and  wiring  diagrams  shall  be  furnished  by  manufacturer  for 
approval  by  Jacobs  for  all  electrical/instrument  systems  furnished  with  the 
packaged  equipment. 

C.  Interconnecting  wiring  diagrams  shall  be  provided  by  manufacturer  showing 
terminals  and  identifying  numbers  for  approval  by  Jacobs. 

1 .6  AREA  CLASSIFICATION 

The  area  of  use  may  be  considered  a  potential  explosive  hazard  due  to  vapors  or 
dust,  or  there  may  be  a  corrosive  condition  to  be  considered.  Each  area  will  be 
classified  with  respect  to  these  conditions  and  the  classification  shall  be  stated  in  the 
basic  equipment  specification.  All  equipment  must  comply  with  the  NEC  require- 
ment for  the  specified  area. 
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SPECIFICATION  FOR  ELECTRICAL  REQUIREMENTS  FOR  PACKAGE  EQUIPMENT 


2.0  PRODUCTS 

2.1  General 

2.1.1  Manufacturer  shall  arrange  all  electrical  equipment  in  full  accordance  with 
requirements  of  the  latest  edition  of  the  National  Electrical  Code.  Equipment  and 
wiring  methods  shall  be  either  explosion-proof  or  general  purpose  as  specified  on 
specific  equipment  data  sheets. 

2.1.2  All  switches  shall  be  readily  accessible.  Covers  on  switches  terminal  boxes,  and 
ducts  shall  be  readily  accessible. 

2.1.3  All  wiring  shall  be  run  in  threaded  hot  dipped  galvanized  or  aluminum  conduit  with 
NPT  threaded  malleable  iron  or  aluminum  fittings. 

2.1.4  All  instruments  furnished  by  the  manufacturer  shall  be  identified  with  permanently 
attached  non-corrosive  stainless  steel  nameplates. 

2.1.5  All  pushbutton  stations,  lights,  handswitches,  instrument  indicating  meters,  horns, 
bells,  etc.  shall  be  clearly  identified  with  suitable  nameplates.  Nameplates  shall  be 
non-corrosive  stainless  steel,  sized  appropriately  for  device.  Nameplates  shall  be 
installed  with  stainless  steel  pins  or  screws. 

2.2  WIRING 

2.2.1  General 

Interconnecting  wiring  or  extension  of  wiring  required  to  devices  and  equipment 
external  to  the  package  shall  be  brought  to  identified  terminal  blocks  in  the  panel. 
Terminal  blocks  shall  be  segregated  into  a  minimum  of  3  types  of  signals,  (1)  power 
wiring,  (2)  alarm  wiring  and  (3)  instrument  wiring. 

2.2.2  Wire  Identification 

All  wiring  shall  be  marked  with  an  identifying  code  at  each  termination  and  be  color 
coded  as  follows: 

A.C.   Power  Supply  -  Black  (H) 

White  (N) 
Green  (G) 

2.2.3  Power  Wiring 

A.  Power  wire  shall  be  stranded  single  conductor  copper,  14  AWG  minimum 

size,  with  600  volt,  type  THWN/THHN  insulation,  identified  by  color  and  label. 
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SPECIFICATION  FOR  ELECTRICAL  REQUIREMENTS  FOR  PACKAGE  EQUIPMENT 


2.0        PRODUCTS  (continued) 

B.  All  electrical  instruments  shall  be  suitable  for  operation  on  120  volts,  single 
phase,  60  hertz  power.  The  manufacturer  shall  wire  the  control  panel  using 
three  separate  types  of  circuits.  One  shall  be  for  general  instruments  and 
chart  drives.  The  second  shall  be  for  alarms  only.  The  third  shall  be  for 
electronic  instruments  only. 

C.  General  instruments  and  chart  drives  shall  be  powered  by  individual 
receptacles  in  wire  mold  and  3-wire  #16  AWG  rubber  covered  cords.  The 
grounding  conductor  of  the  3-wire  conductor  cord  shall  be  bonded  securely 
to  the  instrument  case.  Provide  20%  spare  receptacles  for  possible 
instrument  revisions  or  expansions. 

2.2.4  Grounding 

A.  Provide  grounding  conductors  and  systems  per  article  250  of  the  N.E.C. 

B.  Provide  a  separate,  insulated  green  equipment  grounding  conductor  for 
power  circuits.   Raceway  alone  for  ground  path  is  not  acceptable. 

C.  Grounding  connections  shall  be  made  with  exothermic  welding  process  or 
with  grounding  clamps,  connectors,  and  fittings  that  are  designed  for  that 
purpose. 

2.2.5  Alarm  Wiring 

A.  Alarm  wire  shall  be  stranded  single  conductor  copper,  14  AWG  minimum 
size,  with  600  volt,  type  THWN/THHN  insulation,  identified  by  color  and  label. 

B.  All  switches  for  alarms  furnished  with  the  panel  shall  be  wired  directly  to 
alarm  terminal  blocks  within  the  panel.  Care  shall  be  taken  to  locate 
switches  so  that  they  do  not  interfere  with  access  to  any  instrument  mounted 
on  front  of  panel. 

C.  Common  alarm  contacts  for  use  by  others  shall  alarm  by  contact  opening. 

2.2.6  Instrument  Wiring 

A.  All  signal  and  control  wire  shall  be  color  coded,  shielded  duplex,  minimum 
#16  AWG  stranded  copper,  PVC  insulated.  Signal  and  control  wiring  should 
not  be  run  in  the  same  wireway  as  power  wires.  All  instrument  signals 
leaving  the  manufacturer  furnished  panel  for  purchaser's  use,  shall  be  4-20 
ma  isolated.  These  signals  shall  be  terminated  on  a  clearly  marked  access- 
ible terminal  strip. 
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SPECIFICATION  FOR  ELECTRICAL  REQUIREMENTS  FOR  PACKAGE  EQUIPMENT 


2.0        PRODUCTS  (continued) 

2.3  Terminations  and  Junction  Boxes 

2.3.1  Manufacturer  shall  provide  terminal  strips  and  junction  boxes  for  all  incoming  wiring 
other  than  thermocouple  or  special  instrument  leads.  Tag  each  terminal  clearly  as  to 
item  number  and  destination.  Provide  separate  terminal  for  each  connection  to  be 
made  by  the  field  or  for  connections  between  common  wires  including  instrument 
wire  shields.  Use  duplicate  terminal  designations  where  there  are  connections 
between  common  wires. 

2.3.2  All  wiring  shall  be  terminated  with  insulated  self  locking  fork  lugs  except  for 
thermocouple  extension  wire.  Prewired  cable  shall  be  terminated  in  accordance  to 
manufacturer's  instructions. 

2.3.3  Electrical  terminal  strips  shall  be  of  the  open  type  with  insulating  barriers  between 
adjacent  terminals.  Terminals  shall  be  the  bind-screw  type  rated  600V.  A  minimum 
of  20  percent  spare  terminals  shall  be  provided.  Each  terminal  shall  be  clearly 
identified  with  consecutive  numbers. 

2.3.4  All  open  type  devices  such  as  relays,  switches,  pushbutton,  etc.  shall  be  approved 
for  area  classification. 

2.3.5  Separate  junction  boxes  shall  be  provided  for  each  type  of  wiring;  i.e.  power,  alarm 
and  instrument  interconnections.    Junction  boxes  shall  be  as  follows: 

A.  NEMA  4X  Gasketed  -  Non-Classified  Area 

B.  NEMA  4X  Gasketed,  7  -  Class  I  Div.  2  Area  (where  required) 

2.4  WIREWAYS 

2.4.1  Separate  wireway  system  shall  be  provided  for  power  wiring,  alarm  wiring, 
thermocouple  wiring,  and  instrument  wiring.  The  wiring  from  panel  mounted  devices 
shall  be  enclosed  in  ducts  which  shall  be  mounted  in  the  supporting  structure. 

2.4.2  Where  wiring  must  flex,  because  of  connection  to  a  hinged  terminal  board,  care  shall 
be  taken  to  ensure  that  this  wiring  can  flex  freely  without  danger  of  mechanical  da- 
mage. 

2.4.3  Panel  wiring  shall  not  interfere  with  the  removal  of  instrument  or  electrical  switches 
or  interfere  with  routine  maintenance  work  on  panel  instruments  and  switches  in 
place. 
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SPECIFICATION  FOR  ELECTRICAL  REQUIREMENTS  FOR  PACKAGE  EQUIPMENT 


2.0        PRODUCTS  (continued) 

2.4.4  Wireways  shall  be  provided  for  thermocouple  wiring  and  shall  be  installed  to  provide 
a  wireway  from  the  instrument  case  to  a  location  at  the  top  of  the  panel,  suitable  for 
extension  to  field  points  by  others.  The  ducts  for  thermocouple  wire  shall  be  sized 
for  a  maximum  of  75%  fill. 

2.5        Motors 

All  motors  shall  comply  with  Specification  16405  for  Induction  Motors  and  Motor 
Data  Sheet  included  with  the  driven  equipment  specification. 


3.0  EXECUTION 

3.1  EXAMINATION 
Not  Used. 

3.2  PREPARATION 

All  fabrication  shall  be  performed  in  a  workman  like  manner.  All  tolerances, 
fabrication  procedures,  equipment  components,  etc.  shall  be  in  accordance  with  the 
latest  applicable  codes  and  special  conditions  set  forth  in  the  individual  equipment 
specifications'  sheets  and  drawings. 

3.3  INSTALLATION 
3.3.1     By  Others 

3.4  QUALITY  CONTROL 

3.4.1  Except  for  electronic  circuits,  wiring  at  all  voltage  levels  shall  be  checked  for 
insulation  resistance.  All  circuits  shall  be  checked  for  continuity.  A  functional  test 
may  be  performed,  in  lieu  of  the  continuity  check,  before  shipping.  A  functional  test 
consists  of  simulating  the  Purchaser's  devices  with  temporary  switches,  relays, 
lights,  or  resistors,  and  of  exercising  each  circuit  to  demonstrate  proper  operation  of 
all  devices.  Tests  shall  be  witnessed  by  Jacobs'  personnel  prior  to  shipment.  Five 
(5)  days  advance  notice  of  planned  tests  shall  be  given  by  the  Vendor  to  Jacobs. 

3.4.2  All  test  data  shall  be  recorded  in  writing  and  co-signed  by  the  Jacobs'  representative 
who  witnessed  the  test.  The  manufacturer  shall  submit  test  data  to  the  Jacobs' 
representative  within  two  weeks  of  test  completion. 
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SPECIFICATION  FOR  ELECTRICAL  REQUIREMENTS  FOR  PACKAGE  EQUIPMENT 


3.0        EXECUTION  (continued) 

3.5        PREPARATION  FOR  SHIPMENT 

3.5.1  Prior  to  shipment,  the  manufacturer  shall  insure  that  all  electrical  connections  are 
tight  and  that  circuits  are  isolated. 

3.5.2  Electrical  and  instrumentation  equipment  that  are  subject  to  damage  in  transit,  shall 
be  removed,  tagged  and  packaged  to  avoid  damage. 

3.5.3  Electrical  relays  shall  receive  special  attention  to  insure  against  damages  caused  by 
transit. 

3.5.4  The  supplier  will  be  responsible  for  the  loading  and  securing  of  the  equipment  ready 
for  shipment  from  his  yard. 


3.5.5     All  loose  components  shall  have  temporary  closures  on  all  openings. 
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SPECIFICATION  FOR 
25kV  POWER  CABLE 


1.0        GENERAL 


1.1 


DESCRIPTION 


1.1.1  This  specification  describes  the  general  requirements  governing  the  construction 
and  inspection  of  25  kV,  1  or  3  conductor,  power  cable. 

1.1.2  The  25  kV  Cable  Data  Sheet  describes  specific  requirements.  Specific  requirements 
on  the  data  sheet  shall  take  precedence  over  this  general  specification. 

1.1.3  Any   conflicts   which    may   arise    between    this    specification,    codes,    standards, 
drawings,  etc.,  shall  be  referred  to  the  Owner/Engineer  for  resolution. 


1.2        RELATED  SECTIONS 


1.2.1     Section  01300 


Submittals 


1.2.2     Section  01600  Material  and  Equipment 

1 .3        REFERENCE  STANDARDS 

1.3.1  The  25  kV  power  cable  shall  be  designed,  constructed  and  tested  in  accordance 
with  all  applicable  sections  of  the  latest  listed  standards  and  codes.  It  shall  be  the 
Vendor's  and/or  Manufacturer's  responsibility  to  be,  or  to  become,  knowledgeable  of 
the  requirements  of  these  Standards  and  Codes. 

The  Institute  of  Electrical/Electronic  Engineers  (IEEE) 
National  Electrical  Code  (NEC) 
National  Electric  Manufacturers  Association  (NEMA) 
Insulated  Cable  Engineers  Association  (ICEA) 
American  Society  of  Testing  Materials  (ASTM) 
Association  of  Edison  Illuminating  Companies  (AEIC) 
Underwriters  Laboratories  (UL) 


1.3.2     The  cable  strand  screen,  insulation,  and  insulation  screen  shall  meet  or  exceed 
electrical  and  physical  requirements  of  ICEA  5-68-516,  AEIC  CS6,  and  UL  1072. 
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SPECIFICATION  FOR  25  kV  POWER  CABLE 


1.0        GENERAL  (continued) 

1.4  QUALITY  ASSURANCE 

1 .4.1  The  manufacturer  is  expected  to  provide  proof  of  cable  tests  per  ICEA  and  AEIC  to 
include  the  following:  compound,  sampling,  void  and  contaminant,  insulation 
resistance,  high  voltage,  and  classification  under  UL  vertical  flame  test  as  non- 
propagating. 

1 .4.2  Cable  shall  be  tested  per  AEIC  No.  6  on  individual  cut  lengths. 

1 .4.3  Each  cable  reel  length  shall  be  controlled  for  minus  (-)  0%  and  plus  (+)  5%  length. 

1.5  SUBMITTALS 

The  following  submittal  data  shall  be  included  with  the  proposal,  in  accordance  with 
Section  01300,  Submittals. 

1.5.1  Descriptive  data  including  physical  and  electrical  characteristics,  overall  diameter, 
weight,  ampacity,  etc.,  along  with  cable  test  data  showing  prior  testing  in  accordance 
with  ICEA  Standards. 

1.5.2  Recommended  procedures  for  installing,  terminating  and  splicing  of  the  cable 
proposed. 

1.6  SERVICE  REQUIREMENT 

1.6.1  The  cable  shall  be  suitable  for  installation  in  ladder  type  tray  in  wet  and  dry 
locations,  indoors  or  outdoors  (exposed  to  sunlight),  directly  buried,  or  in  conduit. 

1 .6.2  The  cable  shall  be  used  in  a  22.86  kV  solidly  grounded  electrical  distribution  system. 

1.6.3  Cables  shall  be  capable  of  operating  continuously  at  a  conductor  temperature  of 
90°C  for  normal  dry  operation,  130°C  for  emergency  overload  conditions  and  250°C 
for  short  circuit  conditions. 

1.6.4  Cables  shall  be  suitable  for  installation  in  a  40°C  maximum  and  a  -30°C  minimum 
ambient  temperature,  at  an  elevation  below  3300  feet. 

1.7  SHIPPING,  HANDLING  AND  STORAGE 

1.7.1  Cable  shall  be  placed  on  individual  reels  as  specified  on  the  25  kV  Power  Cable 
Data  Sheet.  Reels  shall  be  of  suitable  diameters  and  shall  be  of  substantial 
construction  to  withstand  multiple  handling  in  transit. 
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SPECIFICATION  FOR  25  kV  POWER  CABLE 


1.0        GENERAL  (continued) 

1.7.2  The  cable  shall  be  protected  with  manufacturer's  standard  protective  lagging  on 
each  reel. 

1.7.3  Each  cable  reel  shall  contain  two  aluminum  tags  securely  attached,  and  bearing  the 
item  number,  length  of  cable,  size  of  conductor  and  insulating  rating. 

1.7.4  Cable  ends  shall  be  sealed  with  shrinkable  self-sealing  end  caps.   Pulling  eyes  shall 
be  installed  at  the  open  ends. 


2.0        PRODUCTS 


2.1 


GENERAL 


A.  Single  conductor  cable:  each  conductor  shall  consist  of  a  copper  stranded 
core,  a  semi-conductor  screen  EPR  insulation,  a  semi-conducting  screen, 
copper  shield,  and  a  black  PVC  jacket. 

B.  Three  conductor  cable.  Each  conductor  shall  consist  of  a  copper  stranded  core, 
a  semi-conducting  screen,  EPR  insulation,  an  insulation  shielding  and  a  bare 
copper  tape  shield.  The  three  circuit  conductor  plus  three  ground  conductor  - 
one  in  each  of  the  interstices  and  fillers  shall  be  enclosed  in  a  flexible  aluminum 
or  galvanized  steel  sheath.  An  outer  jacket  of  PVC  shall  protect  the  sheath. 

C.  A  sequential  foot  marker  tape  shall  be  included  within  the  cable  construction, 
when  specified. 

D.  Conductors  shall  be  individually  identified,  preferably  by  stamping  the  bare 
copper  shielding  tape  with  A,  B,  or  C. 

E.  Manufacturer's  identification  shall  be  printed  on  marker  tape  at  approximately 
one  foot  intervals,  or  acceptable  alternate.  The  complete  identification  shall 
include  manufacturer's  name,  insulation  thickness,  voltage  rating,  size  of 
conductors,  conductor  temperature  rating  for  the  insulation,  cable  trade  name 
or  specification  number,  and  the  year  of  manufacturer. 

2.2        CONDUCTORS  AND  GROUND  WIRES 

A.  Conductors  shall  be  uncoated  annealed  copper  in   accordance  with  the 

requirements  of  ASTM  B-3  and  shall  have  mechanical  properties  conforming 
to  ICEA  S-66-524. 


B.  The  conductors  stranding  shall  be  Class  B,  concentric  lay  in  accordance  with 

ASTM  B-8. 
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SPECIFICATION  FOR  25  kV  POWER  CABLE 


2.0       PRODUCTS  (continued) 

C.   The  cross  sectional  area  of  the  grounding  conductors  shall  be  45%  or  more  of 
the  cross  sectional  area  of  one  of  the  circuit  conductors. 

2.3  CONDUCTOR  STRAND  SHIELDING 

A.  A  semi-conducting  shielding  compound  shall  be  applied  during  the  extrusion 
process,  directly  to  the  surface  of  the  stranded  conductor. 

B.  The  semi-conducting  material  shall  be  compatible  with  the  copper  conductor 
and  shall  effectively  bond  to  the  insulation. 

C.  The  semi-conducting  shielding  shall  strip  clean  from  the  conductor  for  make- 
up of  terminations  and  splices. 

2.4  INSULATION 

A.  The    insulating    material    shall    be    an    ethylene    propylene    rubber   based, 
thermosetting  compound. 

B.  The  insulation  shall  be  extruded  directly  over  the  semi-conducting  strand 
shielding  forming  a  homogenous  void  free  mass. 

C.  The  insulating  thickness  shall  be  minimum  290  mils,  133%  insulation  level. 

2.5  INSULATION  SHIELDING 

A.  A  semi-conducting  shielding  compound  shall  be  applied  by  extrusion  directly 
over  the  surface  of  the  insulation. 

B.  The  semi-conducting  shielding  shall  adhere  tightly  to  and  remain  in  contact 
with  the  insulation. 

C.  The  semi-conducting  shielding  shall  strip  clean  from  the  insulation  for  make- 
up of  terminations  and  splices. 

2.6  COPPER  TAPE  SHIELD 

Bare  copper  tape  3  mils  minimum  shall  be  applied  with  a  helical  lap  not  less  than 
10%  of  its  width. 
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SPECIFICATION  FOR  25  kV  POWER  CABLE 


2.0       PRODUCTS  (continued) 
2.7        JACKET 

2.7.1  The  cable  shall  have  an  overall  sunlight  resistant  (UV),  flame  resistant,  poly-vinyl 
chloride  jacket. 

2.7.2  Jacket  shall  be  mechanically  rugged,  and  have  excellent  resistance  to  oil  and  most 
chemicals. 

2.7.3  Minimum  thickness  shall  be  80  mil. 

2.7.4  Jacket  shall  be  UL  listed  as  Type  MV-90,  in  accordance  with  UL  1072. 


3.0        EXECUTION 

Not  used. 
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SPECIFICATION  FOR 
POWER  CONTROL  BUILDINGS 


1.0  GENERAL 

1.1  DESCRIPTION 

1.1.1  This  specification  presents  a  general  description,  design  criteria  and  the  construction 
requirements  for  factory  fabricated  Power  Control  Buildings  (PCB)  for  housing 
control/monitoring  equipment. 

1.1.2  The  following  documents  describe  specific  requirements  that  take  precedence  over 
the  general  specification. 

A.  SD05-1 115-112  Typical  Power  Control  Building  Plan 

B.  Power  Control  Building  Data  Sheet 

1.1.3  The  PCB  consists  of  a  coordinated  grouping  of  electrical  distribution,  control,  and 
supervisory  equipment  contained  within  an  all-weather  enclosure.  The  building  shall 
be  delivered  to  the  customer's  site  as  a  pre-designed,  factory  assembled  and  tested 
unit. 

1.1.4  The  PCB  is  a  factory  fabricated  metal  enclosure  with  environmental  control,  and  is 
specifically  designed  to  house  selected  control/monitoring  equipment.  The  following 
electrical  equipment  may  be  included  in  a  PCB: 


Relay  Panels 

Control  Panels 

Metering  Panels 

Monitoring  Systems 

Automatic  Transfer  Switches 

Lighting  and  Distribution  Panelboards 

Batteries  and  Battery  Chargers 

Uninterruptible  Power  Supply  (UPS)  Systems 

Control  Switchboards 

Supervisory  Control  Systems 
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SPECIFICATION  FOR  POWER  CONTROL  BUILDINGS 


1.0        GENERAL  (continued) 

•  Annunciator  and  Alarm  Panels 

•  Communications  Panels 

•  Instrumentation  Packages 

1.1.4  The  completed  PCB  shall  be  suitable  for  shipment  to  the  customer's  project  site  or 
other  designated  location.  The  PCB  shall  be  designed  and  fabricated  so  the  field 
work  at  the  installation  site  is  minimized. 

1 .2  RELATED  SECTIONS 

1.2.1     Section  01300  Submittals 

Section  01600  Material  and  Equipment 

1 .3  REFERENCE  STANDARDS 

The  design,  material,  manufacture,  testing  and  performance  of  the  PCB  shall  meet 
the  requirements  of  the  applicable  sections  of  the  latest  revisions  of  the  standards 
listed  below: 

American  National  Standards  Institute 

American  Institute  of  Steel  Construction 

National  Electrical  Manufacturers  Association 

Institute  of  Electrical  and  Electronics  Engineers,  Inc. 

Uniform  Building  Code 

National  Electric  Code 

Metal  Building  Manufacturers  Association 

National  Fire  Protection  Association 

Steel  Structures  Painting  Council 

Occupational  Safety  and  Health  Administration 

American  Iron  and  Steel  Institute 

Insulated  Cable  Engineers  Association 


A. 

ANSI 

B. 

AISC 

C. 

NEMA 

D 

IEEE 

E. 

UBC 

F. 

NEC 

G. 

MBMA 

H. 

NFPA 

I. 

SSPC 

J. 

OSHA 

K. 

AISI 

L. 

ICEA 

JE 
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SPECIFICATION  FOR  POWER  CONTROL  BUILDINGS 


1.0        GENERAL  (continued) 


M. 

ASTM 

N. 

SBC 

0. 

BOCA 

American  Society  for  Testing  and  Materials 

Southern  Building  Code 

Building  Officials  &  Code  Administrators 

1.4  QUALITY  ASSURANCE 

1.4.1  Construction  of  the  PCB  shall  be  performed  in  the  highest  manner  of  workmanship 
using  only  new  and  unused,  top  quality  materials.  The  PCB  shall  be  guaranteed 
against  defects  in  materials  and  workmanship  for  a  period  of  one  (1)  year  from  the 
date  of  shipment 

1 .4.2  After  the  PCB  is  fabricated  and  the  electrical  equipment  is  installed,  manufacturer 
will  perform  a  wet  spray  test,  an  electrical  inspection,  and  a  quality  inspection. 
Copies  of  completed  test  reports  will  be  made  available  upon  request. 

1.5  DOCUMENTATION 

1.5.1  Manufacturer  will  prepare  drawings  using  CAD  drawing  files,  in  an  AutoCad  R13 
format  shall  be  supplied  on  31/2  inch  floppy  disks  upon  request. 

1.5.2  Manufacturer  shall  submit  the  following  documents. 

A.  Outline-Plan  View:     (general  arrangement,  center  of  gravity,  weight,  floor 
opening  size  and  locations) 

B.  Outline-Elevation:  (general  arrangement  in  elevation,  recommended  pier  and 
tie  down  locations,  wall  opening  sizes  and  locations) 

C.  Outline-Legend/Design  Criteria:    (design  criteria,  drawing  legend,  and  bill  of 
material) 

1.5.3  After  approval  drawings  are  returned,  manufacturer  shall  prepare  structural 
fabrication  detail  drawings  and  electrical  wiring  drawings,  as  required. 
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SPECIFICATION  FOR  POWER  CONTROL  BUILDINGS 


1.0        GENERAL  (continued) 

1.6        SERVICE  CONDITIONS 

The  PCB  shall  perform  satisfactorily  when  installed  outdoors.  Unless  otherwise 
specified,  the  PCB  shall  be  suitable  for  installation  in  a  40  Degree  C  (104  Degree  F) 
maximum  temperature,  -30  Degree  C  (-22  Degree  F)  minimum  temperature,  and  at 
an  elevation  below  1000  meters  (3300  feet). 

1.7.       SHIPPING,   HANDLING,  &  STORAGE 

1 .7.1  The  PCB  building  shall  be  shipped  to  the  designated  location  after  it  has  passed  the 
tests  and  has  been  inspected  for  compliance  to  the  specification. 

1.7.2  When  shipping  sections  are  necessary,  the  open  area  of  each  section  shall  be 
sealed  with  plywood  and  2  x  4's,  to  provide  adequate  temporary  bracing  for  the  roof 
and  wall  structures  to  prevent  damage  during  shipment. 

1.7.3  Components  that  are  not  fastened  to  the  PCB  structure  at  time  of  shipment  will  be 
securely  packed  inside  the  building  if  possible.  Each  item  will  have  an  identifying  tag 
and  will  be  listed  on  the  packing  list. 

2.0  PRODUCTS 

2.1  GENERAL 


2.1.1  The  basic  design  and  construction  of  the  PCB  shall  be  as  described  in  the  following 
paragraphs.  The  PCB  dimensions  and  arrangement  shall  be  as  shown  on 
Purchaser's  drawing. 

2.1.2  For  seismic  requirements  the  structure  of  the  PCB  shall  be  designed  and  constructed 

in  accordance  with  Chapter  16,  Division  III  of  the  1994  Uniform  Building  Code.  A 
structural  analysis  report  prepared  by  a  Professional  Engineer  registered  in  the  State 
of  Massachusetts  will  be  supplied  when  specified. 

2.2        BASE 

2.2.1  The  PCB  base  shall  be  all  welded  construction  of  ASTM  A-36  structural  steel 
members,  sized  and  arranged  for  proper  strength  and  durability,  and  shall  be  abie  to 
withstand  the  stress  and  loads  which  will  result  when  lifting  the  completed  factory 
fabricated  building.  The  base  structural  members  shall  not  interfere  with  or  obstruct 
the  areas  designated  for  routing  of  power  cables  or  control  wiring. 
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SPECIFICATION  FOR  POWER  CONTROL  BUILDINGS 


2.0        PRODUCTS  (continued) 

2.2.2  Deflection  during  lifting  shall  not  exceed  .34  inches  per  10  feet.  Base  shall  be 
designed  for  mounting  on  concrete  piers  provided  by  Purchaser.  Concrete  slab, 
crushed  rock  or  dressed  grade  foundations  are  permissible  if  local  soil  conditions 
allow. 

2.2.3  The  base  shall  have  removable  lifting/jacking  devices  to  facilitate  handling  and 
installation.  The  normal  lifting  for  transportation  and  installation  shall  be  by  means  of 
a  crane  making  a  single  point  lift  using  suitable  rigging. 

2.3        FLOOR 

2.3.1  The  PCB  floor  shall  be  a  minimum  of  1/4  inch  steel  plate  welded  to  the  perimeter 
members  and  to  the  cross  members  of  the  base.  The  floor  loading  shall  be  rated 
not  less  than  100  pounds  per  square  foot  distributed  load,  or  a  500  pound  load 
concentrated  in  a  2/4  square  foot  area  located  anywhere  in  the  building. 

2.3.2  When  specified,  an  in-floor  cable  trough  shall  be  provided,  allowing  bottom  access  to 
control/monitoring  panels.  The  cable  trough  shall  have  easily  removable  top  cover 
plates.  Cover  plates  shall  be  1/4  inch  thick  plate  steel,  so  as  to  provide  a  minimum 
of  100  PSF  loading  and  a  non-skid  surface.  The  cable  trough  bottom  shall  have 
removable  covers. 


2.4 


FRAME 


2.4.1  The  entire  PCB  shall  be  framed  with  3-inch  square  ASTM  A500  structural  grade 
steel  tubing  to  provide  moment  resisting  welded  connections  at  base  to  walls,  side 
walls  to  end  walls,  and  walls  to  roof,  so  as  to  minimize  overall  deflection,  twisting, 
and  elastic  instability  during  lifting  and  transporting. 

2.4.2  All  wall  openings,  such  as  doors,  windows,  etc.,  shall  be  similarly  framed  with  3-inch 

square  steel  tubing.  All  frame  connections  shall  be  welded. 

2.5        WALLS 


2.5.1  The  height  from  floor  to  ceiling  shall  be  120  inches.  The  exterior  and  interior  walls 
shall  be  16  gauge  paint  quality  galvanized  steel,  and  shall  consist  of  formed  vertical 
panels.  The  nominal  thickness  of  the  wall,  including  the  required  frame  structure 
shall  be  3  inches. 
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SPECIFICATION  FOR  POWER  CONTROL  BUILDINGS 


2.0        PRODUCTS  (continued) 

2.5.2  Hinged  doors  shall  be  provided,  if  specified,  in  the  walls  to  allow  access  to  the  rear 
of  equipment  mounted  against  the  interior  walls.  Each  rear  access  door  shall  be 
formed  from  12  gauge  steel,  and  will  be  sealed  with  a  continuous  neoprene  gasket 
attached  to  the  door  sill.  Each  access  door  will  be  secured  by  four  bolts  with  captive 
nuts  and  will  include  a  door  prop,  drip  shield,  and  provisions  for  padlocking. 

2.5.3  The  walls  shall  be  designed  to  withstand  wind  loading  of  up  to  125  miles  per  hour. 

2.5.4  The  walls  shall  be  designed  and  assembled  to  allow  for  future  lateral  expansion  of 
the  PCB,  if  specified. 

2.5.5  Interior  walls,  supporting  panels,  and  structural,  shall  be  designed  so  that  interior 
loads  of  400  pounds  per  linear  foot  of  wall  length  may  be  attached  to  the  wall  without 
compromising  the  125  MPH  design  wind  loads. 

2.5.6  Should  damaged  exterior  wall  panels  need  to  be  replaced,  the  tubular  frame  design 
will  facilitate  replacement  without  disrupting  the  integrity  of  the  roof  and  adjoining 
wall  panels  or  adjacent  walls. 

2.6        ROOF  AND  CEILING 


2.6.1 


2.6.2 


2.6.3 


2.6.4 


The  exterior  roof  shall  be  16  gauge  paint  quality  galvanized  steel  panels.  The  roof 
design  load  shall  be  rated  85  PSF  for  single  wide  units  and  45  PSF  for  double  wide 
units.  The  roof  shall  have  a  one  directional  slope  with  a  2  degree  pitch  and  shall  be 
designed  to  support  interior  or  exterior  loads  of  100  pounds  per  linear  foot  of  truss 
length  without  compromising  the  roof  design  load. 

Roof  trusses  shall  consist  of  formed  12  gauge  (up  to  12  Ft.  Wide)  or  10  gauge  steel 
sections.  Trusses  shall  be  sloped  to  provide  a  2  degree  pitch  and  have  a  1-1/2" 
upper  and  lower  horizontal  flange  for  attachment  of  equipment. 

The  ceiling  shall  consist  of  formed  16  gauge  paint  quality  galvanized  steel  panels 
attached  to  the  trusses.  The  ceiling  assembly  shall  be  designed  to  retain  the 
insulation  and  to  provide  a  smooth  ceiling  surface. 

Two  (2)  screened,  louvered  ventilation  openings  shall  be  provided,  one  at  each  end 
of  the  Control  Center  roof  structure,  to  prevent  condensation  in  the  attic  space. 
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SPECIFICATION  FOR  POWER  CONTROL  BUILDINGS 


2.0        PRODUCTS  (continued) 

2.7  DOORS 

2.7.1  The  PCB  shall  have  one  (1)  72  by  84  inch  double  door.  When  specified,  different 
size  doors  and/or  removable  wall  sections  above  doors  shall  be  provided  to  allow  for 
future  addition  or  removal  of  equipment. 

2.7.2  All  doors  shall  open  outward  and  have  a  minimum  swing  of  105  degrees. 

2.7.3  Doors  shall  be  18  gauge,  double  wall  steel  construction  with  R-15  thermal  insulation, 
reinforced  for  closure  and  rim  exit  type  panic  hardware  and  hinge  preps  for  three  (3) 
4"  x  4"  hinges  per  door.  Doors  shall  have  a  fire  rating  of  1-1/2  hour  class  B. 

2.7.4  The  active  entry/exit  door  shall  have  a  low  profile  rim  exit  device  Russwin  #ED-8200, 
a  knob  outside  trim  with  cylinder  lock  in  the  knob  Russwin  #33K,  and  a  heavy  duty 
reversible  door  closure  with  hold/open  feature  Yale  #154/AL. 

2.7.5  A  drip  shield  shall  be  provided  above  the  door. 

2.7.6  Windows  in  doors  shall  be  16"  x  16"  safety  glass,  when  required. 

2.8  WEATHER  PROOFING 

2.8.1  All  PCB  joints  shall  be  designed  to  minimize  the  loss  of  conditioned  or  pressurized 
air  and  to  prevent  entry  of  rain,  sleet,  snow  or  moisture. 

2.8.2  All  wall  seams  and  areas  where  metal  to  metal  contact  is  made  shall  be  liberally 
caulked  with  butyl  rubber  caulking.  All  roof  seams  shall  be  sealed  with  ethylene 
propylene  copolymer  tape  to  insure  water  resistance. 

2.9  INSULATION 

Three  (3)  inch  fiberglass  insulation  providing  R-11  value  shall  be  provided  in  the 
roof  and  walls.  Sagging  of  wall  insulation  shall  be  prevented  by  fastening  near  the 
top  with  a  minimum  of  two  metal  retainers.  Equipment  rear  access  doors  and 
removable  access  panels  can  be  insulated,  if  specified.  Floor  insulation  shall  be 
provided,  if  specified. 
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SPECIFICATION  FOR  POWER  CONTROL  BUILDINGS 


2.0        PRODUCTS  (continued) 

2.10  PAINT 

2.10.1  Steel  Structures  Paint  Council  standards  shall  be  followed  in  all  preparation  and 
application  of  coatings.  The  interior  wall  and  ceiling  panels  shall  be  thoroughly 
cleaned,  prepped,  and  finished  with  3  mils  of  heavy  duty  white  epoxy. 

2.10.2  The  exterior  wall  and  roof  panels  shall  be  thoroughly  cleaned,  and  coated  with  1  mil 
of  wash  primer  and  finished  with  a  minimum  of  3  mils  of  aliphatic  polyurethane. 

2.10.3  The  base  exterior  shall  be  sandblasted  smooth,  free  from  scale  and  rust,  and  coated 
with  2  mils  of  heavy  duty  epoxy  and  finished  with  an  aliphatic  polyurethane  to 
match  the  PCB  exterior.  The  bottom  of  the  base  shall  be  coated  with  corrosion 
resistant  black  mastic  for  protection  against  the  environment. 

2.10.4  The  floor  shall  be  thoroughly  cleaned,  epoxy  primed,  and  coated  with  a  gray  non- 
skid,  scuff  resistant  urethane  coating. 

2.11  HVAC 

Heating,  ventilating,  and  air  conditioning  (HVAC)  equipment  shall  be  provided. 
HVAC  equipment  size  shall  be  based  on  maintaining  an  interior  temperature  range 
of  60  -  80  degrees  F,  taking  into  consideration  the  heat  load  of  present  and  future 
equipment  and  the  site  conditions.  HVAC  equipment  shall  consist  of  self  contained 
wall  mount  units,  complete  with  supply  and  return  grilles,  lockable  circuit  breaker  or 
disconnect  switch,  manual  thermostat,  barometric  fresh  air  damper,  and  a  one  inch 
disposable  air  filter.  The  following  controls  shall  be  supplied:  high  pressure  control, 
low  pressure  control,  low  ambient  control,  compressor  anti-cycle  relay,  and  alarm 
relay.  Condenser  and  evaporator  coils  shall  be  phenolic  coated,  when  specified. 

2.12  LIGHTING  AND  RECEPTACLES 

2.12.1  Interior  lighting  shall  consist  of  open  type,  4  ft.,  two  tube  industrial  grade  fluorescent 
fixtures  that  provide  40  foot  candles  of  light  at  a  level  three  feet  above  the  floor.  This 
lighting  shall  be  controlled  by  a  switch  located  near  the  door. 

2.12.2  Exterior  lighting,  if  specified,  shall  be  provided  above  each  personnel  door.  Exterior 
light  fixtures  shall  be  wall  mounted  70W  HPS  suitable  for  use  in  wet  locations  and 
have  automatic  dusk  to  dawn  photo  control. 
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SPECIFICATION  FOR  POWER  CONTROL  BUILDINGS 


2.0        PRODUCTS  (continued) 

2.12.3  Emergency  lighting,  if  specified,  shall  be  a  self-contained  battery  powered  unit  with 
two  directionally  adjustable  illuminating  heads.  The  unit  shall  switch  on 
automatically  upon  loss  of  AC  power  and  provide  1.5  hours  of  continuous 
illumination,  and  then  recharge  when  AC  power  is  resumed. 

2.12.4  Two  duplex  receptacles  rated  120VAC,  20A,  spec  grade,  shall  be  conveniently 
located.  Additional  receptacles  shall  be  provided  as  specified. 

2.13  WIRING 

2.13.1  A  4"  x  4"  metal  wireway,  with  hinged  cover  shall  be  provided  around  the  PCB 
perimeter  at  the  junction  of  the  walls  and  ceiling.  This  wireway  shall  contain  all 
building  facilities  wiring. 

2.13.2  All  PCB  lighting  and  power  wiring  shall  be  single  conductor,  stranded  copper,  with 
THHN/THWN  600V  insulation  with  a  minimum  size  of  No.  12  AWG.  Control, 
instrumentation,  and  alarm  wiring  shall  be  no  smaller  than  No.  24  AWG.  All  wiring 
shall  be  installed  in  the  4"  x  4"  perimeter  wireway,  EMT  conduit,  or  other  approved 
raceway  in  accordance  with  the  National  Electric  Code. 

2.14  MISCELLANEOUS 

Other   requirements   and   special  features   may   be   provided.   Typical   additional 
requirements  could  be: 

•  Wall  bulkheads  with  gasketed  cover  plates 

•  Wndows 

•  Pressurizing  system  for  hazardous  locations 

•  Space  heaters 

•  AC  and/or  DC  panelboards 

•  Battery  enclosures 

•  Convenience  plumbing 

•  Control  wiring  termination  cabinets 

•  Roof  mounted  accessories 

•  Outdoor  welding  receptacles 
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SPECIFICATION  FOR  POWER  CONTROL  BUILDINGS 


2.0        PRODUCTS  (continued) 


•  Fire  detection/suppression  equipment 

•  Telephone  equipment 

•  Cable  tray 

•  Computer  floor 

•  Generators 


(intentionally  blank) 
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SPECIFICATION  FOR 
INDUCTION  MOTORS 


1.0 


ENERAL 


1.1 


DESCRIPTION 


1.1.1  This  specification  shall  govern  the  design,  material,  construction,  tests,  and 
inspection  of  integral  horsepower,  horizontal  and  vertical  induction  motors,  single 
speed,  with  TEFC  and  TEFC-XP  enclosures  in  NEMA  standard  frame  sizes. 

1.1.2  This  specification  does  not  relieve  the  manufacturer  of  the  responsibility  of 
complying  with  industry  code  and  standard  requirements. 

1.1.3  Purchaser  shall  be  advised  of  any  differences  between  this  specification,  the  data 
sheets  or  drawings  and  shall  decide  disposition  of  same. 

1.2  RELATED  SECTIONS 

The  Motor  Data  Sheet  for  the  project  shall  be  considered  a  part  of  this  specification. 
Specific  requirements  are  generally  stated  in  the  "Motor  design  data"  part  of  the  data 
sheet. 

1.3  REFERENCE  STANDARDS  (Latest  Edition) 

The  motor  shall  be  in  accordance  with  the  latest  edition  of  the  following  codes  and 
standards  which  supplement  this  specification: 

NEMA  MG-1  Motors  and  Generators 

IEEE  Std  112  Standard  Test  Procedure  for  Polyphase  Induction  Motors  and 

Generators 

1.4  QUALITY  ASSURANCE 


Motors  shall  be  factory-tested  in  accordance  with  the  requirements  of  NEMA  MG  1. 
Polyphase  induction  motors  shall  be  factory  tested  in  accordance  with  IEEE  Std  112, 
Method  B.  Tests  shall  consist  of  routine  testing,  including  measurements  of  voltage, 
frequency,  speed,  and  current  under  no-load  conditions;  voltage,  frequency,  and 
current  under  locked-rotor  conditions;  and  efficiency,  noise,  power  factor,  and 
thermal  protection.  Routine  tests  on  wound-rotor  induction  motors  shall  include  the 
measurement  of  wound-rotor  open-circuit  voltage  across  the  slip  rings  under  locked- 
rotor  conditions,  Routine  tests  on  all  motors  shall  include  high-potential  tests. 
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SPECIFICATION  FOR  INDUCTION  MOTORS 


1.0  GENERAL  (continued) 

1.5  SUBMITTALS 

1.5.1  Nameplate  Data 

1 .5.2  Equipment  and  Performance  Data 

1.5.3  General    Arrangement    drawing,    with    all    physical,     coupling,     and     baseplate 
dimensions. 

1.5.4  Manufacturer's  Catalog  Data. 

1.5.5  Manufacturer's  Instructions. 

1 .5.6  Certificates  of  Compliance. 

2.0  PRODUCTS 

2.1  DESIGN 

2.1.1  Motors  shall  be  designed  for  continuous  duty  and  operating  under  conditions  shown 
on  the  Motor  Data  Sheet. 


2.1.2     Torques 


A.  Motors  shall  be  NEMA  Design  B  (normal  starting  torque),  except,  where  the 
torque  characteristics  of  the  driven  equipment  require  special  consideration, 
Design  C  (high  starting  torque)  shall  be  used. 

B.  The  motor  locked  rotor,  pull-up  and  break  down  torques  shall  be  as  specified 
below  with  rated  voltage  and  frequency  applied  to  the  motor. 

Locked  Rotor  Torque  MG1-12.37 

Break  Down  Torque  MG1 -12.38 

Pull  Up  Torque  MG1-12.39 

C.  Motors  shall  be  suitable  for  across-the-line  starting. 
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SPECIFICATION  FOR  INDUCTION  MOTORS 


2.0       PRODUCTS  (continued) 

2.1.3     Insulation  and  Temperature  Rise 

The  motor  shall  be  random  wound  coils  and  Class  "F"  or  better  (non-hygroscopic) 
insulation.  The  temperature  rise,  by  resistance  of  the  motor  windings  over  a  40°C 
ambient,  shall  not  exceed  the  following  when  the  motor  is  operated  at  rated  load  with 
rated  voltage  and  frequency  applied. 


Totally  Enclosed  Fan  Cooled 
Encapsulated 

2.1.4     Voltage  and  Frequency 


80°C 
85°C 


The  rated  voltage  and  frequency  of  the  motor  shall  be  as  shown  in  Motor  Data 
Sheet.  The  motor  shall  operate  successfully  under  running  condition  at  rated  load 
with  a  combined  variation  in  the  voltage  and  frequency  up  to  10  percent  above  or 
below  the  rated  voltage  and  the  rated  frequency,  provided  that  the  frequency 
variation  does  not  exceed  5  percent. 

2.1.5  Sizing 

All  motors  will  be  sized  so  that  they  will  be  non-overloading  as  required  by  Jacobs' 
specification  for  the  driven  equipment.  Unless  otherwise  specified  this  requirement 
will  be  based  on  the  motor  nameplate  rating  and  a  service  factor  of  1.0.  Motors  for 
use  with  abnormal  voltage  or  frequency  or  other  unusual  service  conditions  will  be 
derated  in  accordance  with  NEMA. 

2.1.6  Single-Phase  Motors 

In  general,  fractional  horsepower  AC  motors  shall  be  capacitor  start  with  external 
overload  protection. 


Enclosures  for  single-phase  AC,   fractional   horsepower  motors  shall   be   totally 
enclosed  fan  cooled. 
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SPECIFICATION  FOR  INDUCTION  MOTORS 


2.0       PRODUCTS  (continued) 
2.2        CONSTRUCTION 

2.2.1  Frame 

The  motor  frame,  end  brackets,  fan  covers  and  bearing  housing  shall  be  of  corrosion 
resistant  cast  iron.  The  frame  shall  have  integrally  cast  supporting  feet,  For  totally 
enclosed  fan  cooled  motors  the  frame  shall  have  cast  radiating  fins.  Drain  holes 
shall  be  provided  in  the  frame  to  allow  drainage  of  moisture  or  condensation  from 
the  motor.  In  the  TEFC  construction  the  drain  holes  shall  be  drilled  and  tapped  for 
automatic  stainless  steel  breathers  and  drains.  Motors  heavier  than  120  pounds  will 
be  provided  with  one  or  more  lifting  eye  bolts  or  lifting  lugs  to  facilitate  handling. 

2.2.2  Stator  Assembly 

A.  The  stator  assembly  shall  consist  of  high  grade  annealed  silicon  steel  sheets, 
punched  as  required,  and  assembled  under  pressure. 

B.  Random  coils  in  the  stator  slots  shall  be  suitably  braced  and  insulated  with  a 
Class  UF"  or  better  insulation  system.  Each  coil  shall  be  tested  electrically 
between  coils  and  to  ground. 

C.  All  insulation  components  shall  be  of  highest  quality  materials  with  a 
temperature  classification  per  IEEE  standards.  Motor  temperature  ratings 
shall  not  exceed  this  insulation  limitations  for  carrying  full  load  continuously  in 
the  maximum  ambient  temperature  shown  on  the  Motor  Data  Sheets. 


2.2.3     Rotor  and  Shaft 

The  motor  shall  be  carbon  steel  properly  machined  and  capable  of  transmitting  the 
torque  produced  by  the  motor.  The  motor  punchings  of  high  grade  silicon  steel  shall 
be  securely  keyed  together  and  fastened  to  the  rotor  shaft.  The  rotor  shall  be  die 
cast  aluminum  with  integrally  cast  fans  and  dynamically  balanced. 
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SPECIFICATION  FOR  INDUCTION  MOTORS 


2.0       PRODUCTS  (continued) 

2.1.3     Insulation  and  Temperature  Rise 

The  motor  shall  be  random  wound  coils  and  Class  "F"  or  better  (non-hygroscopic) 
insulation.  The  temperature  rise,  by  resistance  of  the  motor  windings  over  a  40°C 
ambient,  shall  not  exceed  the  following  when  the  motor  is  operated  at  rated  load  with 
rated  voltage  and  frequency  applied. 


Totally  Enclosed  Fan  Cooled 
Encapsulated 

2.1.4     Voltage  and  Frequency 


80°C 
85°C 


The  rated  voltage  and  frequency  of  the  motor  shall  be  as  shown  in  Motor  Data 
Sheet.  The  motor  shall  operate  successfully  under  running  condition  at  rated  load 
with  a  combined  variation  in  the  voltage  and  frequency  up  to  10  percent  above  or 
below  the  rated  voltage  and  the  rated  frequency,  provided  that  the  frequency 
variation  does  not  exceed  5  percent. 

2.1.5  Sizing 

All  motors  will  be  sized  so  that  they  will  be  non-overloading  as  required  by  Jacobs' 
specification  for  the  driven  equipment.  Unless  otherwise  specified  this  requirement 
will  be  based  on  the  motor  nameplate  rating  and  a  service  factor  of  1.0.  Motors  for 
use  with  abnormal  voltage  or  frequency  or  other  unusual  service  conditions  will  be 
derated  in  accordance  with  NEMA. 

2.1.6  Single-Phase  Motors 

In  general,  fractional  horsepower  AC  motors  shall  be  capacitor  start  with  external 
overload  protection. 


Enclosures  for  single-phase  AC,   fractional   horsepower  motors  shall   be   totally 
enclosed  fan  cooled 
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SPECIFICATION  FOR  INDUCTION  MOTORS 


2.0       PRODUCTS  (continued) 
2.2        CONSTRUCTION 

2.2.1  Frame 

The  motor  frame,  end  brackets,  fan  covers  and  bearing  housing  shall  be  of  corrosion 
resistant  cast  iron.  The  frame  shall  have  integrally  cast  supporting  feet,  For  totally 
enclosed  fan  cooled  motors  the  frame  shall  have  cast  radiating  fins.  Drain  holes 
shall  be  provided  in  the  frame  to  allow  drainage  of  moisture  or  condensation  from 
the  motor.  In  the  TEFC  construction  the  drain  holes  shall  be  drilled  and  tapped  for 
automatic  stainless  steel  breathers  and  drains.  Motors  heavier  than  120  pounds  will 
be  provided  with  one  or  more  lifting  eye  bolts  or  lifting  lugs  to  facilitate  handling. 

2.2.2  Stator  Assembly 

A.  The  stator  assembly  shall  consist  of  high  grade  annealed  silicon  steel  sheets, 
punched  as  required,  and  assembled  under  pressure. 

B.  Random  coils  in  the  stator  slots  shall  be  suitably  braced  and  insulated  with  a 
Class  UF"  or  better  insulation  system.  Each  coil  shall  be  tested  electrically 
between  coils  and  to  ground. 

C.  All  insulation  components  shall  be  of  highest  quality  materials  with  a 
temperature  classification  per  IEEE  standards.  Motor  temperature  ratings 
shall  not  exceed  this  insulation  limitations  for  carrying  full  load  continuously  in 
the  maximum  ambient  temperature  shown  on  the  Motor  Data  Sheets. 


2.2.3     Rotor  and  Shaft 


The  motor  shall  be  carbon  steel  properly  machined  and  capable  of  transmitting  the 
torque  produced  by  the  motor.  The  motor  punchings  of  high  grade  silicon  steel  shall 
be  securely  keyed  together  and  fastened  to  the  rotor  shaft.  The  rotor  shall  be  die 
cast  aluminum  with  integrally  cast  fans  and  dynamically  balanced. 
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SPECIFICATION  FOR  INDUCTION  MOTORS 


2.0       PRODUCTS  (continued) 

D.  Where  applicable,  spherical  roller  bearings  may  be  supplied.  In  selecting 
spherical  roller  bearing  motors,  the  design  shall  be  checked  to  insure  that  the 
total  down  thrust  exceeds  the  minimum  load  rating  of  bearing  support  springs. 

2.3        MODIFICATIONS 

2.3.1  Space  Heater 

A  space  heater  or  heaters  shall  be  furnished  on  50  horsepower  and  above  motors 
only  and  shall  be  mounted  on  the  motor  frame  and  the  leads  brought  out  to  a 
suitable  separate  terminal  box  in  the  motor.  The  heaters  shall  be  suitable  for 
operation  on  120  volts,  single  phase,  60  Hz  and  shall  be  of  a  non-corrosive  material. 
Surface  temperature  shall  not  exceed  ignition  temperature  of  200°C. 

2.3.2  Ground  Connection 

The  rear  right  motor  foot  (horizontal  motor)  as  viewed  from  the  coupling  end  or 
flange  end  (vertical  motor)  on  the  junction  box  side  shall  be  drilled  and  tapped  for 
3/8"-  16  thread  bolt. 

2.3.3  Motor  Efficiency 

Vendor  shall  quote  high  efficiency  motors. 


3.0        EXECUTION 

(Not  used) 
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SPECIFICATION  FOR 
PAD  MOUNTED  TRANSFORMERS 


1.0         GENERAL 


1.1 


DESCRIPTION 


1.1.1  Transformer  shall  be  of  dead-front  pad  mounted  construction. 

1.1.2  Transformer  shall  consist  of  a  transformer  tank  and  two  cable  terminating 
compartments,  one  each  for  high  and  low  voltage.  Transformer  tank  and 
compartments  shall  be  assembled  as  an  integral  unit  for  mounting  on  a  pad. 


1.1.3 


1.1.4 


1.2 


There  shall  be  no  exposed  screws,  bolts,  or  other  fastening  devices  that  are 
externally  removable.  There  shall  be  no  openings  through  which  foreign  objects 
such  as  sticks,  rods  or  wires  might  contact  live  parts.  There  shall  be  means  for 
padlocking  compartment  door(s).  Construction  shall  limit  entry  of  water  (except 
flood  water)  into  compartment  so  as  not  to  impair  transformer  operation. 

The  Transformer  Data  Sheet  describes  specific  requirements  for  transformers. 
Specific  requirements  on  data  sheet  shall  take  precedence  over  this  general 
specification. 

RELATED  SECTIONS 


Section  01300 


Submittals 


1.3 


Section  01600  Material  and  Equipment 

REFERENCE  STANDARDS 

The  3-phase,  pad-mounted,  dead  front  transformers  and  protection  devices  in  this 
specification  are  designed  and  manufactured  according  to  latest  revision  of  the 
following  standards  (unless  otherwise  noted). 

A.  ANSI  C57. 12.26  -  1993,  Pad-Mounted  Compartmental  Type,  Self-Cooled, 
Three-Phase  Distribution  Transformers  for  Use  with  Separable  Insulated 
High  Voltage  Connectors,  High  Voltage  34,  500  Grd  Y/19,  920  Volts  and 
Below;  2500  KVA  and  Smaller  Requirements 

B.  ANSI  C57. 12.70  -  1978  (R1993),  Terminals  Markings  and  Connections  for 
Distribution  and  Power  Transformers 
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SPECIFICATION  FOR  PAD  MOUNTED  TRANSFORMERS 


1.0        GENERAL  (continued) 

C.  ANSI  C1 19.2 

D.  ANSI/IEEE  C57.12.00  - 1987,  General  Requirements  for  Liquid-Immersed 
Distribution,  Power,  and  Regulating  Transformers 

E.  ANSI/IEEE  C57. 12.80  -  1978  (R1992),  Terminology  for  Power  and 
Distribution  Transformers 

F.  ANSI/IEEE  C57. 1 2.90-1 993,  Test  Code  for  Liquid-Immersed  Distribution, 
Power  and  Regulating  Transformers  and  Guide  for  Short-circuit  Testing  of 
Distribution  and  Power  Transformers 

1.4  QUALITY  ASSURANCE 

1.4.1  Manufacturer  shall  have  specialized  in  the  manufacture  and  assembly  of  3-phase 
pad-mounted  transformers  with  separable  insulated  high  voltage  connectors. 

1.4.2  Manufacturer  shall  provide  reference  list  of  users  by  transformer  type,  size,  and  year 
of  sale. 

1.5  WARRANTIES 

1.5.1     Manufacturer  shall  warrant  equipment  to  be  free  from  defects  in  materials  and 
workmanship  for  1  year  from  date  of  shipment. 

1.6  SUBMITTALS 

1.6.1  All  documentation  shall  be  submitted  in  accordance  with  Section  01300,  Submittals. 

1.6.2  Manufacturer  Data 

A.  Manufacturer  shall  provide  copies  of  following  documents  to  Owner  for 
review  and  evaluation  in  accordance  with  general  requirements  of  the 
purchase  order. 

•  Product  Data  on  specified  product; 

•  Shop  Drawings  on  specified  product; 

Standard    Test    Data,    as    required    by    ANSI/IEEE    C57. 12.90,    by 
Transformer  Serial  Number  to  follow  shipment. 
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SPECIFICATION  FOR  PAD  MOUNTED  TRANSFORMERS 


1.0        GENERAL  (continued) 

B.  Manufacturer  shall  provide  copies  of  installation,  operation  and  maintenance 

procedures  to  Owner  in  accordance  with  general  requirements. 

1.7        PROJECT  SITE  CONDITIONS 

Elevation  is  under  3300  feet  (100  meters). 

Ambient  temperature  range  is  (-)  10°F  minimum  to  (+)  99F°  maximum.     Design 
temperature  range  shall  be  -30°C  to  40°C. 

Number  of  days  with  ambient  temperature  above  90°F:  2  days  per  year. 

Average  annual  snowfall:  37.1  inches 

2.0  PRODUCTS 

2.1  STANDARD  CONSTRUCTION  FEATURES 
2.1.1     Transformer  Ratings 

A.  Three-phase,  60  Hz 

B.  Oil-immersed,  self-cooled 

C.  55/65  degree  C  rise 

D.  Primary  winding:  Delta 

E.  Secondary  winding:  Grounded  wye  with  internally  grounded  neutral 

F.  Tap  changer  control  shall  be  for  de-energized  operation  only.  It  shall  be 
externally  operable  with  a  wrench  and  require  at  least  two  operator  actions  to 
change  taps. 

G.  Primary  taps  shall  be  2  -  2  1/2  percent  taps  above,  and  2-2  1/2  percent  taps 
below 
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SPECIFICATION  FOR  PAD  MOUNTED  TRANSFORMERS 


2.0        PRODUCTS  (continued) 
2.1.2     Design  Features 

A.  Full-height,  air-filled  incoming  and  outgoing  terminal  compartments,  with 
hinged  doors  and  separated  by  a  steel  barrier,  shall  be  located  side-by-side. 
Incoming  compartment  shall  be  on  the  left,  outgoing  compartment  on  the 
right. 

B.  High-voltage  compartment  shall  be  accessible  only  after  door  to  low-voltage 
compartment  has  been  open. 

C.  Compartment  hood  shall  be  removable  for  pulling  cables  and  making 
connections.  Compartment  door  sills  shall  be  removable  to  permit  rolling  or 
skidding  unit  into  place  over  conduit  studs  in  foundation. 

D.  Compartments  hinged  doors  shall  be  equipped  to  latch  in  open  position. 
High-voltage  compartment  door  shall  have  a  fastening  device  that  is 
accessible  only  through  low-voltage  compartment. 

E.  Door  hinge  assemblies  shall  be  made  of  corrosion-resistant  material.  3/8- 
inch  (minimum)  diameter  stainless  steel  hinge  pins  shall  be  used. 

F.  Both  compartment  doors  shall  be  able  to  be  locked  with  a  single  padlock 
having  a  maximum  1/2-inch  diameter  shackle. 

G.  Provide  lifting  provisions  in  accordance  with  ANSI  standards,  as  well  as 
jacking  and  rolling  provisions. 

H.  Instruction  nameplate  shall  be  located  in  low-voltage  portion  of  compartment 
and  shall  be  readable  with  cables  in  place.  Where  the  nameplate  is  mounted 
on  a  removable  part,  manufacture's  name  and  transformer  serial  number 
shall  be  permanently  affixed  to  a  non-removable  part. 

I.  Transformer  tank  shall  be  sealed-tank  construction  with   a  welded   main 

cover. 

J.  A  bolted  tamper-resistant  handhole  shall  be  provided  in  a  tank  cover  for 

access  to  internal  connections. 
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SPECIFICATION  FOR  PAD  MOUNTED  TRANSFORMERS 


2.0        PRODUCTS  (continued) 

K.  Provisions  for  tank  grounding  shall  be  supplied  in  both  high  and  low  voltage 

compartments.  These  provisions  shall  consist  of: 

For  500  KVA  and  below,  1/2-13  UNC  tapped  hole  7/16-inch  deep; 

For  750  KVA  and  above,  two  (2),  1/2-13  UNC  tapped  holes  1/2-inch 
deep. 

L.  Low  voltage  bushings  shall   be  tinned,   spade-type  with   9/16-inch   holes 

spaced  on  1-3/4-inch  centers  in  accordance  with  latest  revisions  of  applicable 
ANSI  Standards. 

M.  For  wye-wye  connected  units,  high  and  low  voltage  neutrals  shall  be 
connected  internally  and  brought  out  through  a  bushing  in  secondary 
compartment. 

N.  Unless  otherwise  specified,  incoming  primary  section  shall  be  equipped  with 
six  (6)  200-ampere  bushing  wells  for  looped  primary  cable  systems  or 
primary  selective  systems  in  accordance  with  ANSI  C1 19.2. 

O.         Overcurrent  Protection 

Provide  oil-immersed,  current-limiting  and  bayonet  expulsion  fuses 
coordinated  to  provide  full  range  protection  with  expulsion  fuses  clearing  low- 
current  faults  and  the  current-limiting  fuses  clearing  high-current  faults  up  to 
50,000  amperes.  Fuses  shall  be  removable  with  a  hot  stick  without 
disassembly  of  primary  cabinet  for  external  replacement  of  fuse  cartridges. 
See  fuse  isolation  switch  specification  below  in  "P". 

P.         Switches 

Provide  switch  to  isolate  bayonet  fuses.  Switch  shall  be  an  internal,  oil- 
immersed,  gang-operated,  two-position  (ON-OFF),  loadbreak,  manually 
operated  switch. 

Radial  feed  switch(es)  shall  be  an  internal,  oil-immersed,  gang-operated, 
two-position  (ON-OFF),  loadbreak,  manually  operated  switch.  Switch  shall 
be  able  to  switch  transformer  full-load  current.  Switch  handle  shall  be 
located  in  primary  compartment  and  shall  be  hot-stick  operable. 
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SPECIFICATION  FOR  PAD  MOUNTED  TRANSFORMERS 


2.0        PRODUCTS  (continued) 

2.1.3  Accessories 

A.  Standard  accessories  for  all  units  shall  include  the  following: 

1-inch  filling  provision; 

1-inch  drain  provision;  valve  and  sampler  (standard  on  750  KVA  and 
above) 

Liquid-level  indication 

Dial-type  thermometer 

Provisions  for  vacuum/pressure  gauge,  1/4-inch  NPT 

Pressure-vacuum  gauge 

Lightning  arresters  consisting  of  three  18  kV  dead  front  metal  oxide 
varistor  elbow  arrestors  located  in  the  high  voltage  compartment. 

2.1.4  Testing  Required 
A.  No  load  loss 


B.  Excitation  current  at  rated  voltage 

C.  Polarity  check 

D.  Ratio  check 

E.  Low  frequency  dielectric  tests  at  high  and  low  voltage 

F.  Mechanical  leak  test 

G.  Load  loss 
H.  Impedance 

I.  Production  line  impulse  test 


3.0        Execution 


Not  used. 


(intentionally  blank) 
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SPECIFICATION  FOR  MOTOR 
CONTROL  CENTER 


1.0 


1.1 


ERAL 


DESCRIPTION 

A.  The  vendor  shall  furnish  and  deliver  480  volt,  drawout  motor  control  center 
assemblies  in  accordance  with  the  terms  and  conditions  of  this  specification. 

B.  The  motor  control  centers  shall  be  furnished  complete  with  all  components 
and  accessories  necessary  for  an  operational  installation,  and  shall  generally 
include  the  following: 

•  Design,  detail,  material,  fabrication,  assembly,  finish,  test  and  delivery  of 
480  volt,  3-phase,  motor  control  center  assemblies  as  described,  and  in 
accordance  with  applicable  NEMA  Standards. 

•  Assemble  and  shop  test  the  equipment  in  the  Vendor's  shops.  The 
Vendor  shall  give  the  Purchaser  two  weeks  advance  notice  so  that  the 
Purchaser  may  be  present  during  testing. 

•  Dismantle  equipment  only  to  the  extent  required  for  shipment,  match- 
marking  units  to  facilitate  re-assembly  by  Purchaser. 

C.  The  one-line  diagram,  typical  motor  schematic,  and  MCC  Data  Sheet  shall 
be  considered  a  part  of  this  specification.  Specific  requirements  on  these 
documents  shall  take  precedence  over  this  general  specification. 


1.2  RELATED  SECTIONS 
Section  01300  Submittals 

Section  01600  Material  and  Equipment 

1.3  REFERENCES 

The  publications  listed  below  shall  be  the  latest  edition  and  form  a  part  of  this 
specification. 

A.  American  National  Standards  Institute  (ANSI) 

B.  National  Fire  Protection  Association  (NFPA) 

C.  National  Electrical  Code  (NEC)  (NFPA  No.  70) 
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SPECIFICATION  FOR  MOTOR  CONTROL  CENTER 


1.0        GENERAL  (continued) 

D.  National  Electrical  Manufacturers  Association  (NEMA) 

E.  Institute  of  Electrical  and  Electronic  Engineers  (IEEE) 

F.  Underwriters  Laboratories,  Inc.  (UL) 

G.  Factory  Mutual  (FM) 

H.         Uniform  Building  Code  (UBC) 

1 .4  QUALITY  ASSURANCE 

1.5  SUBMITTALS 

Submit  the  following  in  accordance  with  Vendor  submittal  requirements: 

1.5.1  Manufacturer's  Catalog  Data 

A.  Combination  Motor  Starters 

B.  Breakers 

C.  Solid  State  Trip  Device 

D.  Electronic  Metering  Module 

E.  Meters  and  Instrument  Transformers 

1.5.2  Certified  Drawings 

Drawings  of  motor  control  center  shall  include,  but  not  be  limited  to  the  following: 

A.  Overall  dimensions,  front  view,  and  sectional  views 

B.  Ratings  and  sizes  of  lugs 

C.  Elementary   diagrams    and   wiring    diagrams   with    terminals    identified    of 
starters,  breakers,  electronic  metering  and  protection  module 

D.  One-line  diagram 
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SPECIFICATION  FOR  MOTOR  CONTROL  CENTER 


1.0        GENERAL  (continued) 

E.  Manufacturer's  published  time-current  curves  of  solid  state  trip  devices  (on 
full-size  logarithmic  paper)  of  the  main  breaker  of  Motor  Control  Center 
"MCC-1". 

F.  Seismic  anchorage  and  weight  calculations. 

1 .5.3  Factory  Test  Reports 

A.  Motor  Control  Center  Tests 

1.5.4  Operation  and  Maintenance  Manuals 

A.  Submit  motor  control  center  operation  and  maintenance  data  in  accordance 

with  Vendor  submittal  requirements. 

1 .6        CONDITIONS  OF  SERVICE 

Indoor  Installation 

The  motor  control  centers  will  be  installed  indoors  in  an  air  conditioned  room. 
Elevation  of  the  plant  site  is  below  1000  meters  (3300  feet). 

2.0        PRODUCTS 


2. 1  MOTOR  CONTROL  CENTERS 

UL  845,  NEMA  ICS  2.  Wiring  shall  be  Class  I,  Type  B,  in  NEMA  Type  1  enclosure. 
Provide  motor  control  centers  suitable  for  operation  on  480-volt,  3-phase,  3-wire,  60- 
Hz  system,  and  which  shall  have  minimum  short-circuit  withstand  and  interrupting 
rating  of  25,000  amperes  rms  symmetrical.  Incoming  power  feeder  shall  be  cable 
entering  at  the  top  of  the  enclosure  and  terminating  on  the  main  protective  device. 
Interconnecting  wires  shall  be  copper.  Terminal  blocks  shall  be  plug-in  type  so  that 
controllers  may  be  removed  without  disconnecting  individual  control  wiring. 

2.2  BUS  SYSTEMS 

Provide  the  following  bus  systems.  Power  bus  shall  be  braced  to  withstand  fault 
current  of  25,000  amperes  rms  symmetrical.  Wiring  troughs  shall  be  isolated  from 
horizontal  and  vertical  bus  bars. 
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SPECIFICATION  FOR  MOTOR  CONTROL  CENTER 


2.0        PRODUCTS  (continued) 

2.2.1  Horizontal  and  Main  Buses 

Horizontal  bus  shall  have  continuous  current  rating  of  800  amperes.  Main  bus  shall 
be  copper  silver-plated  enclosed  in  isolated  compartment  at  top  of  each  vertical 
section.  Main  bus  shall  be  isolated  from  wire  troughs,  starters,  and  other  areas. 

2.2.2  Vertical  Bus 

Vertical  bus  shall  have  continuous  current  rating  of  300  amperes,  and  shall  be 
copper,  silver-plated.  Vertical  bus  shall  be  enclosed  in  flame-retardant,  polyester 
glass  "sandwich". 

2.2.3  Ground  Bus 

Copper  ground  bus  shall  be  provided  full  width  of  motor  control  center  and  shall  be 
equipped  with  necessary  lugs. 

2.3        COMBINATION  MOTOR  CONTROLLER 

A.  Combination  motor  controller  shall  employ  molded  case  circuit  breaker.    Minimum 

short  circuit  withstand  rating  of  combination  motor  controller  shall  be  25,000  rms 
symmetrical  amperes.  Circuit  breakers  for  combination  controllers  shall  be  magnetic 
only. 

B.  Full  voltage  motor  starter  units  shall  be  NEMA  size  1  or  larger.  Unless 
otherwise  specified,  contactors  shall  be  full  voltage,  3-pole,  600  VAC. 
Contacts  shall  be  double  break,  silver-cadmium  oxide,  and  weld-resistant. 
Contacts  shall  be  isolated  to  prevent  arcing.  Coils  and  magnets  shall  be 
capable  of  being  removed  or  replaced  without  special  tools. 

C.  A  transient  surge  suppresser  shall  be  provided  in  each  starter.  Suppresser 
shall  be  encapsulated  in  a  small  module  suitable  for  mounting  directly  to  the 
starter  coil.  Additional  panel  space  for  suppresser  shall  not  be  required. 
Suppresses  shall  be  rated  at  120  VAC. 

D.  Each  starter  shall  be  completed  with  motor  on  and  off  indicating  lights,  and 
120  VAC  non-reset  type  elapsed  time  meter  which  shall  register  hours  and 
tenths  of  an  hour,  and  shall  have  flush  panel  mounted  case  not  less  than  3- 
inches  square. 
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SPECIFICATION  FOR  MOTOR  CONTROL  CENTER 


2.0        PRODUCTS  (continued) 

2.4        INCOMING  LINE  AND  FEEDER  CIRCUIT  BREAKERS 

A.  Incoming  line  and  feeder  circuit  breakers  installed  in  motor  control  centers 
shall  be  molded  case,  individually  mounted,  and  shall  have  a  minimum 
interrupting  capacity  of  25,000  AIC  symmetrical  at  480V. 

Molded  case  circuit  breaker  shall  provide  complete  circuit  overcurrent 
protection  by  having  inverse  time  and  instantaneous  tripping  characteristics. 

Circuit  breakers  shall  be  operated  by  a  toggle-type  handle  and  shall  have  a 
quick-make,  quick-break  over-center  switching  mechanism  that  is 
mechanically  trip  free.  Automatic  tripping  of  the  breaker  shall  be  clearly 
indicated  by  the  handle  position.  Contacts  shall  be  non-welding  silver  alloy 
and  arc  extinction  shall  be  accomplished  by  means  of  arc  chutes. 

B.  Feeder  circuit  breakers  with  400  ampere  frame  and  below  shall  be 
thermalmagnetic  trip  with  inverse  time  current  characteristics. 

C.  Feeder  circuit  breakers  with  600  ampere  frame  and  above  shall  have  solid- 
state  trip. 

Solid-state  trip  unit  shall  be  complete  with  built-in  current  transformers,  solid- 
state  trip  unit  and  flux  transfer  shunt  trip.  Breaker  shall  have  adjustable  trip 
rating  plug  with  rating  as  indicated  on  the  drawings.  Rating  plug  shall  be 
interlocked  such  that  a  breaker  cannot  be  latched  with  the  rating  plug 
removed. 

A  push-to-trip  button  on  the  front  of  the  circuit  breaker  shall  provide  a  local 
means  manually  of  exercising  the  trip  mechanism. 

Trip  unit  shall  have  adjustable  short  time  setting  with  a  fixed  instantaneous 
override  for  circuit  protection. 

Trip  unit  shall  be  provided  with  additional  short  delay  trip  time  adjustment  for 
increased  system  coordination. 
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SPECIFICATION  FOR  MOTOR  CONTROL  CENTER 


2.0        PRODUCTS  (continued) 

Breaker  shall  have  built-in  test  points  for  testing  long  delay,  instantaneous 
and  ground  fault  functions  of  the  breaker  by  means  of  a  120  volt  operated 
test  kit. 

Provide  one  test  kit  capable  of  testing  all  breakers  600  ampere  and  above. 

Where  indicated  on  the  drawings,  provide  built-in  ground  fault  protection  with 
adjustable  pick-up  ratings  not  exceeding  1,200  amperes;  ground  fault  time 
delay  shall  be  adjustable  0.1  to  0.5  seconds. 

Where  indicated  on  the  drawings,  provide  shunt  trip  and  control  power 
source  for  use  with  breaker  indicted. 

2.5        ELECTRONIC  METERING  AND  PROTECTION  MODULE  (EMP) 

Where  indicated  on  the  drawings,  Electronic  Metering  and  Protection  Module  (EMP) 
shall  be  a  solid-state  digital  Line  Metering  and  Protection  system  having  the  features 
and  functions  specified  below.  The  device  shall  be  UL  recognized,  CSA  certified 
and  also  meet  ANSI  Standard  C37.90. 

2.5.1  Monitoring  Functions:  The  device  shall  provide  direct  reading  metered  or  calculated 
values  of  the  items  listed  below  and  shall  auto  range  between  Units,  Kilo-units,  and 
Mega-units  for  all  metered  values.  Accuracy  indicated  below  to  be  of  read  or 
calculated  values. 

AC  Amperes  in  each  Phase,  1  percent  accuracy. 

AC  Voltage,  Phase-to-Phase,  Phase-to-Neutral,  1  percent  accuracy. 

Watts,  2  percent  accuracy. 

Vars,  2  percent  accuracy. 

Power  Factor,  4  percent  accuracy. 

Frequency,  0.5  percent  accuracy. 

Watt  Demand  (5,  10,  15,  30  minute  interval  programmable  or  from  utility 
synchronizing  pulse)  2  percent  accuracy. 

Watt  Hours,  2  percent  accuracy. 
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SPECIFICATION  FOR  MOTOR  CONTROL  CENTER 


2.0        PRODUCTS  (continued) 

2.5.2  Protective  Functions:  Provide  the  following  adjustable  protective  features: 

Voltage  phase  loss,  if  any  phase  RMS  is  less  than  50  percent  of  the  nominal  line 
voltage. 

Current  phase  loss. 

Line  voltage  phase  unbalance. 

Voltage  phase  reversal. 

Overvoltage. 

Undervoltage. 

Time  delay  for  overvoltage,  undervoltage,  and  phase  unbalance  trip  and  alarm 
settings. 

2.5.3  Inputs:  Input  ranges  of  the  device  shall  accommodate  external  current  transformers. 
Provide  three  (3)  external  current  transformers  with  rating  as  indicated  on  the 
drawing.  Potential  transformers  shall  be  self  included  and  fused  up  to  600  volts  with 
potential  connections  suitable  for  3  phase,  480  volts. 

2.5.4  Outputs:  Outputs  shall  have  separate  trip  and  alarm  contacts  with  ratings  of  10 
amperes  at  1 15/240  volts  AC  or  30  volt  DC  resistive.  The  contacts  shall  be  Form  C 
(NO/NC).  In  addition,  provide  a  separate  Form  C  (NO/NC)  contact  to  provide  a 
kilowatt-hour  pulse  output. 

2.5.5  Wire  output  contact  to  shunt  trip  main  circuit  breaker  of  MCC-1  as  shown  on 
Drawing  E-3. 

2.6  NAMEPLATES 

Provide  as  specified  in  Section  16011,  "Electrical  General  Requirements". 

2.7  ANCHORAGE 

Seismic  anchorage  shall  be  designed  in  accordance  with  Uniform  Building  Code 
requirement,  Seismic  Zone  3. 


